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NAVAL SYSTEMS SEMINAR 2017 / Editorial Comment

Turkish naval history has a long and deeply-rooted past. 
The first ventures into the sea of Turkish principalities, 
or beyliks, in medieval Anatolia include Emir Çaka 

Bey’s construction of a 50-vessel fleet in 1081 near Izmir, 
and the first organised shipyard established by Alaattin 
Keykubat. Sultan Yıldırım Bayezid later built the first large 
and comprehensive Ottoman shipyard in 1390. The 15th 
and the 16th century are rightly regarded as the apogee of 
Ottoman domination at sea. During this period, the Ottoman 
Empire stretched from Suez to Danube and from the Black 
Sea to Algeria, and possessed 140 shipyards and a fleet of 
4,000 vessels that included 500 warships.
In the following centuries, however, the decline of the 
Ottoman Empire resulted in the loss of much of this naval 
potential. Following the foundation of the Republic of Turkey, 
the Turkish Naval Forces Command (TNFC) built significant 
naval capabilities by initially establishing a maintenance 
and management infrastructure, which was later followed 
by ship building capabilities. The 2000s, which saw radical 
changes as well as indigenisation efforts in the defence 
industry, allowed the Turkish naval industry to develop 
and expand together with the involvement of the private 
sector. Today, we observe that the Turkish naval industry 
has become a significant player in surface platforms, and 
that its competitiveness is gradually increasing. But despite 
all these developments, the industry has still not achieved 
the position it deserves. Reasons for this include the lack 
of a sufficient project stock, as well as the large number of 
players in the industry.
As of 2016, the shipbuilding members of the Defence and 
Aerospace Industry Manufacturers Association (SaSaD) have 
not achieved the turnover, export and employment figures 
we would hope to see. It is worth noting that the average 
age of the platforms in the TNFC’s inventory is 34-35 
years, and that the modernisation or possible replacement 

of these platform with newer ones presents a sizeable 
project potential. Despite this overall picture, the limited 
project stock does not mean that the industry’s expenses 
and resources are insufficient. This industry capable of 
producing advanced mid-sized warships under the MİLGEM 
project certainly possesses the skill and knowledge to 
produce other warships of greater tonnage. Furthermore, 
the naval side of the Turkish defence industry has gained 
widespread recognition across the world in the construction 
of landing ships, auxiliary ships, and boats of different 
types, sizes and purposes that have made it into the world 
markets.
Although the Turkish naval industry has attempted 
submarine building several times when these vehicles first 
appeared, it has not, to this date, engaged in activities other 
than licensed production. We know that the main reasons 
behind this were grants and off-the-shelf procurements of 
these vehicles. However, with our engineering capabilities 
developing in parallel with ongoing submarine construction 
and modernisation processes, Turkey has now reached the 
point where it will soon commence the building of its own 
indigenous submarine (MİLDEN).
The total turnover of the defence and aerospace industry 
was $5.968 in 2016, which represents a 21.6 percent 
increase compared to the previous year. A $539 million 
portion of this turnover belongs to naval companies. 

Turkish Defence 
Industry’s 
Performance 
in the Naval 
Domain
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However, while we lack definite data due to the 
reorganisation of military factories and shipyards in recent 
times, data from other sources for previous years indicate 
that an additional $650 million portion of the defence 
and aerospace industry’s 2016 sales can be attributed 
to shipyards. Based on this assumption, the total 2016 
turnover of the naval industry becomes $1.1 billion, which 
corresponds to an approximately one-fifth share in the total 
turnover.
In 2016, the naval industry’s exports accounted for $103 
million of Turkey’s defence and aerospace export figure of 
$1.953 billion. Yet, this ratio is much lower compared to the 
naval industry’s share in the total turnover.
For the short- and long-term, the defence and aerospace 
industry currently holds purchase orders valued at a total 
of $11.913 billion. Of this total sum, about $640 million 
comprise orders received by private shipyards in the naval 
industry. The $10.611 billion portion of the total orders is 
made up of domestic orders, and does not include the orders 
received by military shipyards.
In 2016, the Turkish defence and aerospace industry’ 
imports ranked sixth worldwide with a total value of $1.289 
billion. Leading among the top importers was India. The 
naval industry’s imports, on the other hand, was $128 
million, with the larger portion of the figure being made up 
of power pack and propeller/shaft imports from Europe.
Ensuring the indigenous production of power packs required 

by various platforms will certainly increase Turkey’s 
resilience against potential embargoes. This clearly points 
to the need to engage domestically in engine production. 
Furthermore, the indigenisation of propeller production 
should – along with the acquisition raw materials and semi-
finished products – rank among the top priorities of our 
national production requirements.
Incentives and supports provided for R&D and the 
production of technology should be used, first and foremost, 
to meet the most indispensable requirements. For example, 
the design office opened in Tuzla for designing propellers 
should receive every possible support it might need.
Concerning personnel employment, the naval industry tends 
to use subcontracted personnel along with their core staff. 
But the need for qualified personnel applies for this sub-
industry as well.
The Turkish naval industry is undergoing a slow yet 
monumental change. However, there is also need for new 
policies to ensure the sustainability of the acquired skills 
and competent companies in this industry. Until the year 
2023, we have to endeavour to obtain our deserved share 
from the $30 billion market in the naval domain.

	 Yılmaz	KÜÇÜKSEYHAN	/	yks@sasad.org.tr
 Deputy Secretary General of SaSaD
 President of TOBB Turkey Defence Industry Council
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The defence industry can be defined as a community of 
public and privately-owned companies where all sorts of 
tools and equipment , and in particular the investment 

goods, required for the country’s defence are developed and 
manufactured, in cooperation with all other branches of the 
nation’s industry. By its very nature, the defence industry cov-
ers a very broad spectrum of businesses, and it could be said 
that having a solid maritime industry is one of the most im-
portant cornerstones for this platform. The significance of the 
naval and maritime industry, which occupies a central place in 
the world economy, is most clearly felt in the field of defence.
In this industry and field, which affects everything from indi-
vidually used yachts to global military spending, ensuring the 
continuity of maritime traffic that is ever-increasing as a re-
sult of globalisation has become an indispensable requisite 
for national economies. According to the International Mar-
itime Organisation (IMO), a specialised agency of the United 
Nations, 90% of the world’s trade is transported by the sea 
owing to maritime transport’s high cost-effectiveness and 
safety. Given this importance, it is essential to focus on mar-
itime activities, including its transportation and military as-
pects. In fact, in the period covering the 1970s to 2010, the 
total tonnage loaded and transported annually by the sea tri-
pled, reaching 8 billion tons. The products most dependent on 
maritime transport include oil, minerals, nuclear equipment 
and vehicles.
The fact that nearly 90% of international trade in Turkey and 
the rest of the world is carried out by the sea further highlights 
the importance of contributing to the development of the na-
val defence industry. A look at the maritime trade statistics, 
derived from the statistical evaluations using our country’s 
maritime trade data, reveals that today, the world maritime 
trade fleet has reached a size of 1.5 billion Deadweight Ton-
nage (DWT), while the volume and the financial value of world 
maritime trade has reached 9 billion tons and $9 trillion, re-
spectively. As a nation well versed in seafaring, it has become 

Gebze Technical 
University:  
Making Academic 
Contributions 
to Naval and 
Maritime Defence
Prof. Dr. Haluk GÖRGÜN / gorgun@gtu.edu.tr
Rector, Gebze Technical University

GTU shares its knowledge and experience with different institutions and organisations. Prof. Görgün giving a lecture on Industry 4.0 to Turkish Naval Academy students. 

Electronics studies continue non-stop at GTU.A
ll 

ph
ot

og
ra

ph
s:

 ©
 G

T
U



October 2017 - 7

essential for Turkey to have a share of this tremendously 
large pie. In order to gain a larger share from the world trade 
volume, which is expected to reach $46 trillion over the next 
10 years, Turkey has been developing solid maritime policies 
in line with its significant targets. The fact that about 87% of 
foreign trade volume is transported by the sea reflects the im-
portance of the steps being taken and the activities carried out 
to develop our maritime industry.
Occupying a critical geographical position at the centre of the 

Afro-Eurasian region, which has been the focal point of vari-
ous geopolitical theories up to now, Turkey is duty-bound to 
be strong at sea, just as in other areas. Among other factors, 
ensuring a stable and prosperous state also requires a strong 
military. As Atatürk said: “The seas constitute a large and im-
portant part of the Republic of Turkey’s borders, which is why 
the navy of our country should equally be important and large. 
Only then will the Republic of Turkey be more assured and 
confident in its stance.” From a defence and security stand-
point, the marine environment of our country is more import-
ant than ever for maritime transport.
Together with its academics dedicated to advanced technol-
ogy, the high quality scientific activities it conducts in a large 
industrial city, and the guidance it provides for the industries 
of the future, Gebze Technical University (GTU) reinforces 
the foundations of industrial development with information 
technologies. With the intention of contributing to Turkey’s 
initiatives in the maritime field, and the motto of becoming 
a key player of development in the very same field, GTU has 
established an Institute of Earth and Marine Sciences. Fur-
thermore, it gives me great pleasure to say that our number 
of academics and projects is increasing.
The list of our naval and maritime defence projects that are 
ongoing or in their preparatory phases can be listed as fol-
lows:
n Target Tracking and Track Fusion System: Develops
 algorithms for tracking targets and associating/fusing
 these targets’ tracks. The fusion of tracks that belong 
 to the same targets is managed centrally.
n Underwater Target Tracking System: Develops
 algorithms for estimating the position, moving direction
 and speed of underwater targets as based solely on
 bearing information.
n Sensor Fusion-Based Image Interpretation System:
 Identifies and classifies targets of interest by fusing 
 data from different types of sensors.

GTU’s laboratory facilities are serving the needs of both the university 
and the industry.

GTU’s goals include contributing to the naval defence industry. 
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n Sensor Network Development Project for Border and
 Critical Facility Security: Involves the development of

a sensor network that consists of low-cost sensor nodes 
sensitive to acoustic and seismic interaction, and that 
features a wireless and secure communication network. 
In the second stage of the project, the developed product 
will be adapted for port protection purposes, against 
threats such as divers.

n Helicopter Flight Safety System: Aims to develop a
warning system prototype for safe flight and landing that 
prevents helicopters colliding with high-tension lines and 
other obstacles in mountainous and rugged terrain, under 
conditions such as fog, snow and dust.

Our university stands out as one of the best models of univer-
sity-industry collaboration in every field, and I also would like 
to highlight the contributions it has made to the Researcher 
Training Programme for the Defence Industry (SAYP). With-
in the scope of this programme, GTU’s Institute of Defense 
Technologies carries out, together with the industry’s most 
important companies and in line with the needs of our coun-
try’s defence industry, high value added projects that could 
be considered as ahead of their time. The SAYP Protocol is 
conducted under the coordination of GTU and the Undersec-
retariat for Defence Industries. Members of the programme 

include our country’s leading defence industry companies: 
ASELSAN, HAVELSAN, ROKETSAN, STM, TAI, TEI, FIGES, 
BMC and Istanbul Shipyard. With this programme, the per-
sonnel from member companies are able to undertake grad-
uate studies at GTU. Through the research they carry out 
in line with their company’s needs, our goal is to have the 
company personnel implement a new field of expertise in 
their organisation, based on the knowledge and experience 
they gain at our university. And according to the protocol we 
signed with the Turkish Naval Academy regarding the naval 
defence industry, we are mutually providing teaching staff 
and instructor support, and organising joint events. We have 
also decided to hold joint activities such as seminars, sympo-
siums, conventions and conferences, and to make inter-insti-
tutional cooperation continuous and long-termed by imple-
menting mutual information sharing and support activities. 
Through reciprocal visits, we assessed the contributions we 
could make to the military naval industry, and immediately 
launched the projects we deemed necessary.
Our academics’ defence industry projects will undoubtedly 
contribute to our country’s dedicated efforts to achieve its 
short and long term goals. u

Prof. Görgün, who is also a member of ASELSAN’s Board of Directors, 
examining the systems developed by ASELSAN for attack helicopters.
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Used for various purposes like anti-subma-
rine warfare, search and rescue and un-
derwater acoustic research, sonobuoys are 

expendable sonar systems that can be dropped or 
launched from aircrafts and surface ships alike. 
Initially developed during World War II in order to 
detect submarine threats from the air, sonobuoys 
effectively combine radio communication and un-
derwater acoustic domains, emerging as cost-ef-
fective underwater target detection systems for 
aircrafts.
Sonobuoys comprise of a payload, i.e. a passive/ac-
tive acoustic sensor or a special purpose sensor, a 
cable, suspension and damping structures, a pow-
er unit and a receiver/transmitter integrated into 
an inflatable surface float. Present-day sonobuoys 
are generally classified into three categories: pas-
sive, active and special purpose sonobuoys.
Passive sonobuoys are expendable passive sonars. 
Once deployed underwater, a passive sonobuoy 
listens to the environment and relays the acoustic 
data gathered over a radio link to the launching 

platform, usually an aircraft. Passive sonobuoys can listen 
to many different types of noise including submarine or sur-
face ship propeller (cavitation) noise and emergency pinger 
tones. 
Active sonobuoys are expendable active sonars that can 
transmit acoustic signals at various frequencies and pulse 
shapes and listen to the echoes of said acoustic transmis-
sions. Active sonobuoys can be used as active sonars for 
detection on their own, as well as the source in a bi-static 
or multi-static sonar operation with other passive sonar sys-
tems.  In bi-static and multi-static sonar operations, sonar 
pulses are transmitted from an active source, while pas-
sive sensors and/or arrays situated elsewhere listen to the 
echoes of these pulses. The sensors used for listening can 
either be passive sonobuoys or more complex structures, 
such as towed passive sonar arrays.
Special purpose sonobuoys are specialized devices used for 
collecting scientific data, such as temperature and salinity 
changes with respect to depth, or for performing search and 
rescue missions.
ASELBUOY is a NATO A-size, passive di-
rectional sonobuoy of DIFAR type, the most 
widely used sonobuoy type in the world. De-
veloped by ASELSAN to be dropped/eject-
ed from aircrafts and surface ships alike, 
ASELBUOY uses its DIFAR (DIrectional 
Frequency and Recording) sensor to listen 
to the underwater environment and sends 
the information gathered in real-time to the 
aircraft or surface ship via a VHF radio com-
munication link. Operating time, operating 
depth and VHF communication channel can 
be programmed from the user interface on ASELBUOY prior 
to launch. Operating time and VHF communication channel 
can also be changed after deployment with remote com-
mands over a radio downlink. At the end of its operating time, 
ASELBUOY terminates its radio transmission and scuttles.
ASELBUOY can be used for detection purposes in anti-sub-
marine warfare, especially by aircrafts. When deployed in 

ASELBUOY: 
Turkey’s National 
Sonobuoy 

Since beginning to work on underwater 
acoustic systems in 2006, ASELSAN has 
made significant investments in this area, 
developing various national systems such 
as the HIZIR Torpedo Countermeasure 
System for Surface Ships, the ZARGANA 
Submarine Torpedo Countermeasure 
System, the ZOKA Decoy Family, the 
KULAÇ Echosounder System, and the 
ASİST Intercept Sonar System. As one 
of the latest steps in its underwater 
acoustics road map, ASELSAN kicked off 
a self-financed development project and 
started working on developing the first 
national sonobuoy in late 2015. 

Figure 2. 
ASELBUOY

Figure 3. 
User Interface

n	 NATO A-size
n	 DIFAR sensor
n	 Programmable by local user interface and 
 remote command receiving interface
n	 1W RF output power
n	 96 VHF channels (136 MHz – 173.5 MHz)
n	 5 – 2400 Hz acoustic frequency band 
n	 30 m and 150 m operating depths
n	 0.5, 1, 2, 4 or 8 hours operating time
n	 Scuttling at end of operation/mission

General Features

Figure 1. Sonobuoy Dropped from an Aircraft (Representation) 
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water in large numbers, ASELBUOY can 
also be used for localization by triangu-
lation.

Designed and verified by ASELSAN, the 
DIFAR sensor acts as a two-dimensional 

vector sensor to provide acoustic information in the 5-2400 
Hz frequency band and bearing, enabling localization with 
multi-sensor processing. The DIFAR sensor consists of two 
orthogonal mechanical accelerometers and an omni-direc-
tional hydrophone. The accelerometers and integrated mag-
netic compass provide bearing information with respect to 
the magnetic North, thus granting ASELBUOY localization 
capabilities besides detection.
All components of ASELBUOY, including the acoustic  
DIFAR sensor and underwater cable, have been designed by 
ASELSAN. During the design process, ASELSAN has partic-
ularly focused on enabling the domestic production of each 
sub-component of ASELBUOY. 
During design verification, ASELSAN has performed numer-
ous lab, wind tunnel, acoustic tank, pond, and sea tests that 

have provided valuable feedback and helped ASELBUOY to 
mature into a product to be deployed from surface platforms. 
Once activated in water, ASELBUOY inflates its float and de-
ploys with its DIFAR sensor at the desired depth using its 
cable and suspension structures. After deployment, acoustic 

and bearing data gathered by the DIFAR sensor is frequency 
modulated and relayed to the launching platform over one 
of the desired standard sonobuoy VHF channels. A sonobuoy 
receiver stationed on the surface platform can then pick up 
the data transmitted by ASELBUOY for processing. 
In the near future, ASELSAN plans to move onto sys-
tem verification phase after completing field tests, where  
ASELBUOYs will be dropped from aircrafts. Following sys-
tem verification, ASELSAN aims to finish its self-financed 
Passive Sonobuoy Development Project by having rendered 
ASELBUOY ready for mass production. 
With the passive ASELBUOY, ASELSAN is nearing completion 
of its efforts to provide Turkey with the first member of its na-
tional sonobuoy product family. Preliminary design work has 
also been initiated for the development of an active sonobuoy 
as well as an integrated sonobuoy receiver and signal proces-
sor to be used in sonobuoy-launching air or surface platforms. 
Along with the receiver and signal processor unit, passive and 
active sonobuoys will enable bi-static and multi-static sonar 
operations with ASELSAN’s HIZIR system. u

Figure 4. ASELBUOY’s DIFAR Sensor

Figure 5. An Image from ASELBUOY’s Wind Tunnel Tests

Figure 6. Image from ASELBUOY’s 
Pond Tests

Figure 8. Image from ASELBUOY’s Sea Tests

Figure 7. Image from ASELBUOY’s Naval Tests
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Şebnem ASİL 
s.asil@milscint.com
Ümit BAYRAKTAR
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MSI TDR: HAVELSAN not only develops 
combat systems for surface and 
underwater platforms, but also works 
on command and control information 
systems, such as the Coastal Surveillance 
Radar System. From your customers’ 
standpoint, what are the advantages of 
being able to obtain such a broad range of 
solutions from a single address?
Savaş YANIK: Recent years have seen 
radical changes in weapon and sensor 
production, involving a transition from 
analogue technologies to digital technol-
ogies. As weapons and sensors become 
smarter, the software which controls 
these systems has to solve increasingly 
complex algorithm problems in shorter 
periods of time.
Our goal is to ensure that command and 
control systems can utilise all capabil-

Savaş YANIK, Vice President of 
Command Control and Combat 

Systems at HAVELSAN:

“HAVELSAN has 
contributed to the economy 

through the skills and 
experiences it gained while 
pursuing its goals; we now 
aim to further crown these 
contributions with exports.”
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ities sensor and weapon subsystems in 
the most efficient manner, independent-
ly of their brand and model, so that they 
may help commanders take the right and 
effective decisions as quickly as possi-
ble, and thereby enhance operational 
effectiveness. And this can only be made 
possible by the development and use of 
excellent command control and informa-
tion systems.
The effectiveness of command and con-
trol systems can be evaluated based on 
their ability to assess threats accurately, 
and to perform the appropriate engage-
ments to react rapidly against these 
threats and neutralise them. Further-
more, the interoperability of a command 

HAVELSAN, an indispensable stakeholder of the Turkish Naval Forces Command 
(TNFC) and the Undersecretariat for Defence Industries (SSM) in many fields including 
combat management systems, continues to work dedicatedly in its areas of activity. We 
spoke with Savaş Yanık, Vice President of Command Control and Combat Systems at 
HAVELSAN, about the latest status in HAVELSAN’s works on naval platforms.

The GENESİS CMS helped to further increase the local content ratio in the MİLGEM project.

Combat management systems for naval platforms 
constitute one of HAVELSAN’s areas of expertise.
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and control system is also very important, 
since it increases the accuracy of target 
assessment and the effectiveness of en-
gagement decisions.
That’s why ensuring data sharing and 
interoperability has been the primary 
target in all of the command and control 
systems of our Armed Forces.
Starting from the 2000s, HAVELSAN 
has worked extensively with the Turk-
ish Armed Forces to develop indigenous 
command and control systems, since it 
considers these systems to be products 
and technologies of strategic significance 
for our country. A large portion of these 
works have been conducted with the 
TNFC to develop the Indigenous Combat 
Management System (CMS), which has 
already been installed in various plat-
forms. These systems, developed indige-
nously to meet all requirements defined 
by the TNFC, are functionally able to uti-
lise all capabilities of naval platforms in 
the most effective way. In parallel with 
this, we eliminated any dependence to 
specific platform, weapon or sensor 
manufacturers.
As everyone would agree, present-day 
operations can only be effective and suc-
cessful by having all forces – or services – 
act together, rather than relying solely on 
the capabilities of a single force. In all the 
software and system solutions it develops 
to meet the needs of the Turkish Armed 
Forces, HAVELSAN takes into account 
the need for joint operations between 
land, air and naval units, and invests on 
the relevant technologies accordingly.
Based on this approach, we’ve developed 
the following solutions:
• The Air Force Information System, 
which we developed and continue to im-
prove for the Turkish Air Force, and is 
widely used across Turkey;
• The CMSs, which have been used suc-
cessfully by our Naval Forces on more 
than 30 platforms for many years;
• The Defence-Out of Box (DOOB) sys-
tem, which employs up-to-date tech-
nologies, and consists of an indigenous 
command and control system capable 
of providing command and control func-
tions from the strategic level to the level 
of a single soldier. This system was de-
veloped by utilising the knowledge and 
experience we acquired through the inte-
gration of the Battle Field Combat Man-
agement System – a solution developed 
for the tactical field, and procured by the 
Turkish Land Forces in separate packag-
es at different times due to its large size.

HAVELSAN first applied the GENESİS CMS on 
G-class frigates.
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Following their 
mid-life modernisation, 

BARBAROS class 
frigates will have 

common systems with 
G-class frigates.
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I would like to take this opportunity to 
emphasise, once again, that with our 
DOOB, we’re ready to take part in the 
Undersecretariat for Defence Industries 
project designed to meet the Turkish 
Armed Forces’ requirements for Com-
mon Operational Picture Generation and 
Operations Planning, which involve all 
units and branches of the armed forces.

MSI TDR: HAVELSAN is the TNFC’s 
only CMS supplier for naval platforms. 
You already offer the GENESİS and 
ADVENT solutions for surface platforms; 
in addition, you’re also developing 
the CMS for the New Type Submarine 
Procurement Project. First of all, could 
you share with us your views about 
the progress you’ve made in the field 
of CMS? What are the advantages of 
HAVELSAN’s products compared to the 
leading solutions in the world?
Savaş YANIK: In line with the vision and 
objective of developing indigenous ships 
set forth by the TNFC years ago, and with 
the support of experts from the TNFC, 
we’ve worked with great dedication and 
perseverance on CMSs by allocating sig-
nificant budget from our own resources. 
As result of these efforts, we’ve come 
up with our Indigenous Combat Manage-
ment System. We enhanced the GENESİS 
CMS software, whose first version was 

developed by the TNFC, and applied it to 
the G-class frigates, as well as the first 
two ships of the MİLGEM (National Ship) 
project and the two Landing Ship Tank 
vessels. Based on comparisons with the 
CMSs of countries producing similar sys-
tems, we saw that our system possesses 
equivalent capabilities in certain areas, 
and even superior capabilities in others.
Increasing our investments in the field 
of CMS in line with the TNFC’s guidance 
and leadership, we’re now jointly working 
with the TNFC on the development of the 
Network-Enabled Data-Integrated (AD-
VENT) CMS. This software, whose first 
version was completed in early 2017, is 
being redesigned with a modern archi-
tecture based on the experiences gained 
from the GENESİS CMS, and by reducing 
as much as possible its dependence on 
special hardware. We believe that with 
its superior capabilities in many aspects, 
our ADVENT CMS will maximise our task 
forces’ dominance and effectiveness in 
the theatre of operations.
In parallel with these efforts, we’re also 
working to develop a similar model for 
the National Submarine, a special plat-
form which will operate under highly 
challenging conditions.
We’re using the latest technologies in the 
CMSs we develop. We at HAVELSAN de-
velop all the software, which is why there 

are no external dependency problems for 
sensors and weapons. Any kind of system 
suitable for these platforms, we’re capa-
ble of integrating them to the CMS. As a 
result, the TNFC has now greater flexi-
bility in its selection of sensors, weapons, 
communication hardware and other sup-
port equipment.
In addition to offering the widest range of 
capabilities among exportable products, 
the combat management systems we de-
veloped are also easy to operate, manage 
and maintain. They can be readily adapt-
ed to any kind of platform.

MSI TDR: Are there any parts of 
HAVELSAN products that require 
further development? What are your 
efforts in this regard?
Savaş YANIK: First of all, I would like to 
point out that there is no such thing as a 
perfect system. Moreover, requirements 
are evolving with each passing day, be-
coming more and more diverse... In par-
allel with this, sources of information are 
also becoming more diverse, just as the 
amount of data available is becoming 
larger. As technology continues to ad-
vance, it becomes necessary to carry out 
operations over larger areas. The oper-
ations conducted by the TNFC in Africa, 
the Persian Gulf and the Gulf of Aden indi-
cate how far and wide theatres of opera-
tions have become. As a result, a product 
starts to become outdated as soon as it’s 

We’re using the latest technologies in the CMSs we develop. We at  
HAVELSAN develop all the software, which is why there are no external 
dependency problems for sensors and weapons. Any kind of system  
suitable for these platforms, we’re capable of integrating them to the CMS. 
As a result, the TNFC has now greater flexibility in its selection of sensors, 
weapons, communication hardware and other support equipment.

ombat management systems bearing HAVELSAN’s signature are also used operationally in international waters.
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put into service. That’s why when we’re 
planning our future activities, we keep 
close track of the TNFC’s operational, lo-
gistics and training requirements. We’re 
trying to improve our command and 
control systems that will address these 
requirements, and conduct many prod-
uct development (PD) projects as well 
as R&D projects that start from scratch. 
Meanwhile, we’re also keeping an eye on 
the latest sensors, weapons, and com-
munication products and technologies. 
Contemporary sensors and weapons are 
now smarter than conventional ones. The 
use of unmanned naval platforms has 
become more widespread, and they’ve 
also become larger. We’ve been carrying 
out R&D and PD projects in these areas 
as well, and we’re investing a significant 
amount of our own resources for this.

Ready for New Projects
MSI TDR: Warships are platforms 
that serve for many decades. For 
example, the TCG GÖKOVA (F-496) 
has been serving for 37 years. On the 
other hand, combat systems have to 
be modernised in line with advancing 
technologies and evolving users’ 
requirements during this long service 
life. What kind of a road map is there 
ahead of HAVELSAN?
Savaş YANIK: The effective lifespan of 
our ships modernised with the GENESİS 
CMS has increased by 20 to 25 years. It 
is now possible to modernise indigenous 
systems and restructure them with mod-
ern technology in a faster and less costly 
manner. Closely following the TNFC’s fu-
ture modernisation requirements as well 
as its need for new platforms, HAVELSAN 
has developed a road map and action 
plan that involves equipping all platforms 
in the TNFC’s inventory with indigenous 

CMSs, with the intention of creating a 
command and control culture that not 
only enables joint operations, but also fa-
cilitates logistic activities.

MSI TDR: HAVELSAN’s CMSs are 
used in various platforms such as 
the G-class frigates, MİLGEM, New 
Type Patrol Boats (NTPB), Landing 
Ship Tank (LST) and Landing Platform 
Dock (LPD). We see that there are 
sometimes certain differences 
between these CMSs. How do you 
cope with the maintenance and 
management challenges brought by 
this diversity of systems?
Savaş YANIK: The goal of command and 
control system producers is to minimise 
the need for modifications likely to arise 
due to the differences in the platform 
specifications, and to apply a common 
technological infrastructure to all plat-
forms with minimal use of time and re-
sources.
It’s inevitable that there will be differenc-
es in the weapon, sensor and subsystem 
configurations of platforms, due to their 
physical and functional features as well 
as their concepts of use. The CMS has 
to be easily adaptable to such differenc-
es, and this is one of the important fea-
tures that need to be considered during 
the design and development phases. The 
reason for this is that the maintenance, 
management and upgrading costs as part 

of the system’s life cycle are many times 
of the cost of ownership, and constitute 
the biggest share in the total expenses 
eventually made for a system.
Fully aware of this fact, HAVELSAN is 
designing and developing its solutions to 
ensure that the changes in configuration 
and functional features of platforms can 
be easily adapted, without the need for a 
major revision.

MSI TDR: HAVELSAN is also involved 
in the upgrading of Pakistan’s AGOSTA 
class submarines. Could you tell us 
more about your role and activities in 
this project?
Savaş YANIK: HAVELSAN aims to con-
tribute to Turkey’s exports by utilising 
the knowledge it has gained in the field 
of underwater systems not just in Turkey, 
but also in other countries. In line with 
this goal, HAVELSAN has, as you’ve also 
mentioned, undertaken a very significant 
role in Pakistan’s project for the mod-
ernisation of AGOSTA class submarines.
The prime contractor of the project cover-
ing the mid-life modernisation of AGOSTA 
90B Submarines is STM, one of our asso-
ciates. Within the scope of this project, 
HAVELSAN will, as a subcontractor of 
STM, supply the Integrated Underwater 
Command and Control System (IUCCS) 
and the Submarine Data Distribution 
System (DBDS). It will also carry out the 
integration of non-acoustic sensors, such 

HAVELSAN also supplies combat
 management systems to the 

Turkish Naval Forces Command for the 
LST project.
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as radars, periscopes and ESM, to the 
IUCCS.
The system solution, testing and inte-
gration of the IUCCS – which consists of 
sonar, weapon control and command and 
control systems – will be undertaken by 
HAVELSAN.
The project, whose contract was signed in 
late 2016, is now in its preliminary design 
phase, and the modernised version of the 
submarine will be delivered to the Paki-
stan Navy within four years’ time. Owing 
to the trust built during the project and 
the good progress being made, the Pa-
kistan Navy decided to modernise a sec-
ond submarine with the same model of 
the CMS, even while the upgrading of the 
first submarine is still underway. We’ll be 
signing the contract for the second sub-
marine in the coming days.

MSI TDR: How is HAVELSAN preparing 
for the National Submarine Project? 
What roles does it want to assume in 
this project?
Savaş YANIK: Implementing and com-
pleting projects of this scope always re-
quires a very long and challenging pro-
cess. For example, the first days when the 
MİLGEM project was discussed stretches 
back all the way to the 1980s. A project 
as comprehensive as the National Sub-
marine project can’t be completed at the 

drop of a hat. For such a project, you need 
to devise beforehand the road map that 
will take you to an indigenous submarine. 
We consider all works relating to the New 
Type Submarine Procurement Project, 
submarine modernisation projects, indig-
enous torpedo and indigenous sonar as 
the intermediary milestones – or in other 
words the intermediate targets – on this 
challenging path. As part of these plans, 
HAVELSAN, the CMS solution partner of 
the TNFC in surface and air platforms, 
was tasked with gaining the necessary 
skills on all Submarine Integrated Under-
water Command and Control Systems, 
and Torpedo Firing Control Systems.
With the New Type Submarine Pro-
curement Project, whose contract was 
signed in 2009, HAVELSAN effectively 
made an entry into the underwater do-
main. In these new type submarines, 
designated as REİS class, HAVELSAN 
technology and products will be used 
in the critical subcomponents – such 
as the CMS and Submarine Data Dis-
tribution System – of the Sonar Inte-
grated Underwater Command and Con-
trol Systems. In addition, HAVELSAN’s  
tasks also include the production of tor-

pedo firing control systems and their in-
tegration to the submarine.
In this project, HAVELSAN assumes var-
ious roles not only in software and hard-
ware development, but also in full system 
integration and system engineering activ-
ities. The Land-Deployed Testing System, 
which is the counterpart of the submarine 
command and control system in terms of 
hardware and software, was established 
at HAVELSAN’s headquarters. Further-
more, the firing control system of the Mk-
48 torpedoes to be used in the REİS class 
submarines are produced and tested by 
HAVELSAN as a subcontractor of Raythe-
on.
While the project is progressing, HAVEL-
SAN also launched its R&D projects for 
underwater systems. It has developed 
the Indigenous Underwater Integrated 
Submarine Command and Control Sys-
tem (SEDA) software, which is a 100 per-
cent HAVELSAN product, and will use it in 
the modernisation of Pakistan’s AGOSTA 
class submarines. The Torpedo Firing 
Control System (TORAKS), another prod-
uct developed entirely with HAVELSAN’s 
own resources, has also taken its place in 
our product family.
The ultimate target in all of HAVELSAN’s 
ongoing and completed projects in the 
field of underwater systems is the Na-
tional Submarine. For the National Sub-
marine, HAVELSAN is developing the 
Sonar Integrated Submarine Command 
and Control System, which consists of the 
fully domestic and indigenous Torpedo 
Firing Control System. Our aim is to be-
come more than a producer of software 
and hardware for Submarine Command 
and Control Systems. We’ve the knowl-
edge and experience to produce system 
solutions, design and develop entire sys-
tems, and integrate them to a platform. 
What we want is to be fully in charge of 
the National Submarine’s Integrated Un-
derwater Command and Control System, 

Mid-Life Modernisation Project of Pakistan’s AGOSTA 90B Class Submarines demonstrates the progress 
HAVELSAN has achieved in submarine-related capabilities.

In addition to the surface and 
underwater, HAVELSAN is also 

one of the TNFC’s solutions 
partners in the air.
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including the integration works for the 
acoustic and non-acoustic sensors and 
weapons.
As you already know, HAVELSAN also 
works extensively on simulators. In this 
specific area, we’ve successfully com-
pleted the development of the diving 
simulator for the 209 class submarines, 
which represented an important interme-
diary milestone on the path leading to the 
National Submarine. Very soon, a training 
centre will be established in Gölcük and 
opened for user training. So basically, 
the submarine diving simulators that will 
be used in the design and development 
phases of the National Submarine, and 
for the training of personnel who will 
serve in the National Submarine, is one of 
the areas where we feel competent and 
would be interested to work on.

MSI TDR: Could you also tell us about 
your other export activities in the field 
of CMSs?
Savaş YANIK: All Turkish defence in-
dustry companies contributing to the 
MİLGEM project are taking advantage of 
existing export opportunities in a way that 
is nothing short praiseworthy. Marketing 
activities conducted under the leadership 
of SSM have already begun to bear their 

fruits, with new important contracts be-
ing signed, especially with Pakistan. Plus, 
there have been intense marketing activ-
ities in recent times in the Gulf countries, 
which are viewed as strategic partners.

Competent Products for 
Various Needs
MSI TDR: We know that you’ll be 
delivering a C4IS system – the 
equivalent of the Common Operational 
Picture project in Turkey – to the Royal 
Armed Forces of Oman. Could you 
give us some information about this 
DOOB-based integrated command and 
control system?
Savaş YANIK: The DOOB software, which 
has been entirely developed with HAVEL-
SAN’s own resources, uses command 
and control functions to increase head-
quarters decision support capability by 
compiling and displaying data collected 
from land, air and naval forces, both at 
the strategic and operational level. The 
system has already proven its success 
during NATO exercises, and made an im-
pression even before seeing use on the 
battlefield.
It was designed and developed to meet 
various requirements, such as the devel-
oping needs in NATO, joint planning and 

operations, and effective and rapid data 
sharing. Meanwhile, one of the most cru-
cial features of the system is its easy ad-
aptation to any organisational structure. 
In addition, the DOOB system has already 
been used as a command and control 
system during an exercise conducted by 
the Pakistan Army, where its capabilities 
were put to the test.
The tender opened by the Sultanate of 
Oman Ministry of Defence has nearly the 
same scope and content – with the ex-
ception of the system dimensions – as 
the Common Operational Picture proj-
ect, which is still in the process of be-
ing procured by the SSM. Factors which 
allowed HAVELSAN to win the tender in 
Oman include the fact that the DOOB was 
developed and produced with the latest 
technology, that it fully meets the rele-
vant requirements, and that it has much 
lower life cycle costs compared to our 
competitors.

MSI TDR: Your Ship Data Distribution 
System (SDDS) solution has already 
been used on the MİLGEM and NTPB, 
and it will also be used in the New Type 
Submarine Project. What are your 
predictions about the future of this 
product?
Savaş YANIK: In addition to the MİLGEM 
and NTPB, the SDDS has also been used 
on the LST. At present, it is actively used 
24/7 on a total of 19 ships, including the 
16 NTPB, two MİLGEM and one LST ships. 
As you already know, this product is of vi-
tal importance for the platform it is used 
on, and was fully designed and developed 
by HAVELSAN engineers. This product 
family registered to HAVELSAN includes 
three different types of solutions:
n	 Small ship solution (patrol boats such
 as the NTPB and fast patrol boats),
n	 Medium- and large-size ship solution
 (MİLGEM, LST, LHD, Testing and
 Integration Ship, BARBAROS, etc.),
n	 Submarine solution (New Type
 Submarine Procurement Project,
 Pakistan’s AGOSTAs, PREVEZE, etc.).
Just as this product family is used in 
many ships that have been built with-
in the past 10 years, it will also be used 
in nearly 30 platforms by the year 2025 
whose contracts have been signed or 
on the verge of being signed. Examples 
of these platforms include the ongoing 
projects for the LHD, MİLGEM (ship three 
and four), and New Type Submarine. You 
actually get the total number of 30 when 
you also take into account the BARBAROS 

On the path leading to the National Submarine, our goal is 
to first ensure that our system is used in modernisation projects, 
and to later develop our own indigenous firing control system 
in a torpedo-specific manner. 
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Mid-Life Modernisation project, which is 
currently in its contractual negotiation 
phase, as well as the PREVEZE Mid-Life 
Modernisation project, the DIMDEG (Fleet 
Replenishment Ship) project and addi-
tional projects presently in their procure-
ment phase, such as the MİLGEM (ships 
five to eight) and GÜR class ships.
As you may have also noticed, there’ll be 
a regular demand for SDDS variants as 
long as warships and submarines con-
tinue to be built. We keep working on 
improving this product family that offers 
good customer satisfaction, and try to 
keep it up-to-date with today’s require-
ments with a view to meet the growing 
integration needs of platforms resulting 
from changes in weapons and sensors.

MSI TDR: Could you give us an 
update on the latest situation in your 
work on the Torpedo Firing Control 
System (TORAKS)? Does your work 
involve cooperation with torpedo 
manufacturers?
Savaş YANIK: In the context of the New 
Type Submarine Procurement Project, 
SSM assigned HAVELSAN with the task of 
providing submarine platforms the abil-
ity to integrate any type of torpedoes or 
sensors.
To fulfil this task and achieve its tar-
gets relating to underwater platforms, 
HAVELSAN not only assumed various 
roles in existing projects, but also decid-
ed to conduct R&D and PD projects with 
its own resources. The TORAKS is an ex-
ample of such projects.
With this project, we’ve come up with a 
Torpedo Firing Control System that in-
corporates the common features of all 

platforms and modern torpedo weapons, 
which in turn allows it to be used in dif-
ferent platforms. The product we devel-
oped is a system capable of exchanging 
interface signals with the torpedo, and 
consists of a Torpedo Weapon Control, 
Torpedo Interface and Torpedo Guidance 
Software. The system has already been 
made into a product, and its further devel-
opment is underway. As a prerequisite for 
this system, we’re also developing anoth-
er system that can emulate the subma-
rine torpedo tube and a generic torpedo 
at real signal levels. In terms of software 
and hardware, this is already a mature 
system. Work performed in the New Type 
Submarine Procurement Project, as well 
as those on torpedo integration and real 
hardware, have provided HAVELSAN  
with experience and knowledge not just on 
paper, but also at an engineering level.
On the path leading to the National Sub-
marine, our goal is to first ensure that our 
system is used in modernisation projects, 
and to later develop our own indigenous 
firing control system in a torpedo-specific 
manner. To this end, we introduced and 
explained our product to the SSM, TNFC, 
and ROKETSAN. We told them that with 
our knowledge and experience, we’re 
ready and willing to provide support in 
any stage of modernisation projects, es-
pecially within the context of the Indige-
nous Torpedo Project.

MSI TDR: You said earlier that 
HAVELSAN developed the TORAKS 
with its own resources. Do you have 
any other ongoing projects of this kind 
for naval platforms?
Savaş YANIK: If you’re developing CMSs 

for naval platforms, it’s only natural and 
inevitable that you’ll run into a host of 
problems during the integration to the 
platform of the combat system, which 
consists of sensors and weapons, and 
during the integrated testing of system 
performance. So you need to develop tai-
lor-made solutions to address these spe-
cifically problematic areas. Another proj-
ect we’re working on to offer solutions for 
these niche problems is the HAVELSAN 
Submarine Automatic Performance Anal-
ysis System, abbreviated as HD-OPERA.
Testing the performance of combat sys-
tems at sea is both costly and time-con-
suming. For example, in a real operation-
al environment, measuring the accuracy 
or sensitivity of a sensor in terms of direc-
tion and distance requires time-consum-
ing tests in real environments, followed 
by data collection and analysis. When you 
encounter an error, you need perform a 
thorough analysis to see if the error was 
caused by the sensor, or by the navigation 
system providing information to the sen-
sor. To reduce the time and cost required 
for this entire process, we began to de-
velop the HD-OPERA system, which uses 
the Submarine Data Distribution System 
as a subsystem.
In integration with the submarine naviga-
tion system, the HD-OPERA system:
n	 Collects real-time data both from
 sensors such as the radar, sonar or
 periscope, and from the test platform;
n	 Corrects the relative parallax errors
 relating to the reference direction, 
 distance information and sensor 
 direction/distance data in existing 
 geometries;
n	 Immediately shows to the user the
 system errors detected during the
 tests conducted at sea.
These features allow the immediate iden-
tification during naval testing of any prob-
lems relating to sensor performance. If 
a problem is detected, the values mea-
sured in other sensors on the platform 
are also examined, so it can be easily 
determined if the problem was caused 
by the sensor or the navigation system. If 
the measuring performance of sensors is 
within the limits, this will also provide the 
user with the outputs/data required for 
acceptance tests.

MSI TDR: Could you inform us about 
the latest situation in the Coastal 
Surveillance Radar System Project, and 
about the capabilities this project will add 
to the Turkish Coast Guard Command?

With the GENESİS, combat operation centres have gained a more modern appearance. The picture shows 
the combat operation centre of MİLGEM class corvettes.
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Savaş YANIK: Important parameters in 
the effectiveness of surveillance systems 
are their ability to continuously monitor 
a defined area and to enable rapid reac-
tion. The E/O and radar contact data to 
be collected at the established surveil-
lance stations will first be processed in 
Identification Centres, after which they’ll 
be transferred to the Operations Centre 
and used to generate the Surface Picture. 
Once the project is completed, this sys-
tem, supported by the fusion of data col-
lected from other public institutions and 
organisations, will provide uninterrupted 
surveillance in Turkey’s territorial waters 
and exclusive economic zones, thereby 
enabling the coordination of operational 
activities such as law enforcement and 
search & rescue, and their execution both 
at a regional level and from a single cen-
tre. This capability translates into rapid 
reaction, as long as the existing resourc-
es are used efficiently.
The system’s design is inherently open 
to further expansion; in other words, it 
can be easily expanded according to new 
requirements, and it’s always possible to 
add new stations and operation centres.
Currently, we’ve completed the construc-
tion of Surveillance Stations and Opera-
tions Centres as well as the procurement 
of hardware. We’re now working on the 
development and testing of the software.

MSI TDR: In the coming period, are we 
likely to see HAVELSAN cooperating 
with foreign companies in the field of 
CMS? Do you have such plans, or are 
you already in talks with any foreign 
companies?
Savaş YANIK: Thank you for this question, 
since it gives me the opportunity to de-
scribe HAVELSAN’s skill in this field. First 

of all, at HAVELSAN, our primary mission 
is to meet the requirements of the Turk-
ish Armed Forces with fully indigenous 
systems, by eliminating any external 
dependence. In this respect, all CMSs 
developed for indigenous platforms are 
being designed and developed by Turkish 
engineers. At HAVELSAN, we’ve assumed 
the CMS- and system integration-relat-
ed tasks for combat systems. We’re not 
in need of any external resources for the 
development of CMSs; however, as you 
already know, some of the weapons and 
sensors used on platforms in Turkey are 
still imported. We work in cooperation 
with the original equipment manufactur-
ers (OEMs) to perform the integration of 
these systems.
Our aim is to manufacture defence sys-
tems that are 100 percent indigenous. 
As the stakeholders of the Turkish de-
fence industry, and under the coordina-
tion of SSM and leadership of the Turkish 
Armed Forces Foundation (TAFF), we’re 
all cooperating and working very hard to 
achieve this objective.
You’re probably aware of how high own-
ership and operation costs can run for 
defence systems. The positive contribu-
tion that developing our indigenous sys-
tems will have on the Turkish economy 
is enough to explain and justify the sig-
nificance of successfully concluding such 
projects. HAVELSAN has contributed to 

the economy through the skills and expe-
riences it gained while pursuing its goals; 
we now aim to further crown these con-
tributions with exports. To this end, we’ve 
set exports as a priority, in coordination 
the SSM, and in cooperation with local 
companies. The Pakistan Submarine 
Modernisation Project is a good exam-
ple of this. We’ve entered the Pakistani 
market with the AGOSTA project, and the 
Oman market with the C4IS (Common 
Operational Picture) project. We hope 
to receive more of such projects in the 
future. We’re especially thinking about 
cooperation and joint production oppor-
tunities with certain companies in friend-
ly and brotherly countries. On the other 
hand, international business models and 
collaborations are also on our agenda, 
especially for projects in countries that 
need to modernise their ships.

On behalf of our readers, we would 
like to thank Savaş Yanık, Vice President 
of Command Control and Combat S
ystems at HAVELSAN, for taking 
the time to answer our questions and 
providing us with valuable information.

HAVELSAN has contributed to the economy through the skills and 
experiences it gained while pursuing its goals; we now aim to 
further crown these contributions with exports. To this end, 
we’ve set exports as a priority, in coordination the SSM, and in 
cooperation with local companies. 
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HAVELSAN’s
 systems are also 
used on the New 
Type Patrol Boats.
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MSI TDR: STM is a company that 
designs ships and manages the 
shipbuilding and delivery processes of 
ships, even though it does not have a 
shipyard of its own. Given this picture, 
how do you position STM in the area of 
naval platforms? For example, could 
we use the term prime contractor for 
STM in this area?
Davut YILMAZ: STM can be defined 
as a company which, with its team of 
white-collar engineers, takes part in 
warship and submarine building proj-
ects, by working together with Turkish 
shipyards that attach great importance 
to the development of our domestic 
shipbuilding subsidiary industry and 
industrialisation. STM also spearheads 
efforts being made in sustainability and 
development for the future, while also 
placing emphasis on industrialisation 
and exports.
With our personnel, organisation and 
current know-how, we are structurally 
equivalent to a shipyard operation, and 
have vast experience in design, R&D, 
detailed planning and exploration, 

system/product procurement, pro-
curement management, project and 
contract management, and Integrated 
Logistic Support (ILS) activities. Thanks 
to this experience, we’re continuing to 
work as a prime contractor in domes-
tic submarine modernisation projects, 
as well as in the Pakistan Navy Fleet 
Tanker and the AGOSTA Class Subma-
rine Mid-Life Upgrade projects over-
seas. Meanwhile, we’re also endeav-
ouring to become the prime contractor 
in various naval shipbuilding and mod-
ernisation projects both in Turkey and 
overseas.
In this context, I would like to reiter-
ate that with its skilled and technically 
competent personnel and expert en-
gineers, STM is ready to carry out any 
tasks it may be assigned on naval ship 
projects.

MSI TDR: Looking at the world in 
general, where exactly do you see 
STM’s position? Are there any other 
companies that you consider to be in 
the same position as STM?

Davut YILMAZ, General Manager of STM:

“We’re the private sector company with 
the most in-depth knowledge and experience 
in warship design and construction.”

Assuming critical roles 
in Turkey’s main military 

shipbuilding projects, 
STM is a trailblazer in 

many areas, from design 
to shipbuilding and 

from industrialisation to 
exports. We recently had 

the opportunity to sit down 
and talk with Davut Yılmaz, 

General Manager of STM, 
about the company’s 

activities in these areas 
and the latest situation 
regarding its projects.

Şebnem ASİL
s. asil@milscint.com

Ümit BAYRAKTAR
ubayraktar@milscint.com
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Davut YILMAZ: Naval shipbuilding 
and modernisation projects represent 
a strategically important area where 
long-term corporate organisation and 
development are mandatory, and can 
be shaped by state/government poli-
cies. When you look at examples around 
the world, you can see that each coun-
try has a leading actor commissioned 
by the state to be charge of its naval 
shipbuilding projects. Also, due to the 
nature of the shipbuilding industry, it’s 
difficult for any country to find the hu-
man resources and infrastructure for 
conducting more than one frigate or 
submarine project at the same time. 
For these kinds of strategic projects 
it’s absolutely essential that they are 
conducted and developed under the 
supervision of the state, and that the 
advanced engineering resources of the 
country, as well as the export of these 
projects’ outputs, are coordinated in 
centralised manner. When you look at 
the world’s most advanced countries 
in this area, such as France, Germany, 
Italy and Spain, you can see that it’s 
generally a state-affiliated engineering 
organisation that practically manages 
the country’s resources, ensures sci-
entific developments, lay emphasis on 
industrialisation, and, as result of all 
these, becomes a competitive brand in 
the world market.
STM is an organisation capable of 
effectively managing all stages of 
shipbuilding projects for destroyers, 

frigates, corvettes, patrol boats and 
submarines, from the design stage to 
the testing and trial stages. It stands as 
the most experienced and competent 
company in Turkey, and one capable of 
filling the country’s gaps in this regard. 
In recent times, thanks to our projects 
and the business development activi-
ties we actively carry out, we’ve started 
to become a globally-recognised and 
much sought brand over a broad geo-
graphical range, from Colombia to In-
donesia. We believe that with the right 
planning and strategies, we’ll be able 
to further strengthen our position and 
make even greater contributions to the 
Turkish defence industry and economy.

MSI TDR: What kind of strategy has 
led to STM’s development in the naval 
field?
Davut YILMAZ: The National Ship 
(MİLGEM) project, which stands as one 
of the most important defence projects 
of recent years, was made possible by 
the great vision and determination of 
the Undersecretariat for Defence In-
dustries (SSM) and the Turkish Naval 
Forces Command (TNFC), and has in-
volved the design and construction of 
an indigenous ship through the maxi-
mum use of Turkey’s national capabil-
ities.
The tender for the MİLGEM project was 
first issued by the SSM as far back as 

STM continues to hold 
meetings and carry out 
activities with the prospect of 
meeting Pakistan and Saudi 
Arabia’s requirements 
with the MİLGEM.
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2000; however, the project wasn’t able 
to make much progress. This expe-
rience highlighted the crucial need to 
create, preserve and develop naval 
shipbuilding-related knowledge and 
experience in our country within a cor-
porate structure, one that would also 
assume a pioneering role in industrial-
isation efforts.
The MİLGEM project was relaunched in 
2004, thanks to strong determination 
and the project model the TNFC and 
SSM laid out at the time to achieve this 
project.
Since then, STM has formed a core 
team working on submarine platforms, 
as well as a team of key experts who 
have extensive professional experience 
-according to their areas of specialisa-
tion- in naval ship projects, have re-
peatedly taken part in military projects, 
and are highly knowledgeable about 
the industry. With these teams, STM 
was able to create an organisation-
al structure that can conduct design, 
modernisation, feasibility and industri-
alisation activities in this area, both in 
Turkey and abroad, and assume a pio-
neering role in this respect.
Looking at the general picture in the 
Turkish industry, you cannot help but 
notice that while the manufacturing 
industries, including the shipbuilding 
industry, have a vast infrastructure, fa-
cilities and human resources in areas 
such as machinery and electric com-
ponent manufacturing, it is difficult to 

say the same about areas such as de-
sign, engineering and R&D. In our view, 
these are the areas that need to be de-
veloped. As requested by our nation and 
government, STM is a company that 
has embraced the strategy required to 
fill these kinds of gaps, particularly in 
the field of naval engineering.
Currently, STM is the only organisation 
in Turkey, other than the TNFC, to have 
an engineering infrastructure for sub-
marine platforms.

MSI TDR: Looking at STM in general, 
what is the position of naval 
platform-related activities within the 
company, in terms of turnover, 
the number of workers and the 
number of projects?

Davut YILMAZ: As you may already 
know, STM has three main areas of 
activity: engineering, technology and 
consultancy. Our Naval Projects Direc-
torate, which oversees our engineer-
ing works, is conducting its activities 
through a total of five different offices, 
which include the Teknopark Istanbul 
office, the two offices in the Istanbul 
and Gölcük Naval Shipyards, and the 
two offices at separate shipyards in 
Karachi, which operate as part of our 
current projects in Pakistan.
With around 170 white-collar person-
nel, the naval projects we’re working 
on include the MİLGEM, the New Type 
Submarine and the AY Class Subma-
rine Modernisation projects in Turkey, 
and the Pakistan Navy Fleet Tanker, the 

Pakistan has chosen STM for the modernisation of AGOSTA 90B class submarines.



AGOSTA 90B Class Submarine Mid-Life 
Upgrade and the Ormara Naval Base 
Hydrographic/Oceanographic Survey 
and Port Design projects in Pakistan.
The total value of our ongoing naval 
projects is approximately $800 million. 
In terms of its number of employees, 
total value of ongoing projects, and its 
annual turnover numbers, the Naval 
Projects Directorate is one of the most 
important divisions of our company.

MSI TDR: STM assumed important tasks 
in the MİLGEM project and created 
an ecosystem. It worked with 212 
companies for small-scale purchases, 
signed contracts with a total of 75 private 
sector companies for the procurement 
of services and materials, and procured 
approximately 9,200 different items. Has 
this ecosystem reached the breadth and 
depth you wanted to see? Do you have 
any messages for companies wishing to 
join this ecosystem?
Davut YILMAZ: Due to a local con-
tent ratio of 70 percent in the MİLGEM 
project; the systems, equipment and 
materials used for building and equip-
ping ships were acquired through wide-
spread collaboration with the domestic 
industry. In this context, before and after 
signing procurement contracts with our 
subcontractors, we conducted extensive 
engineering works for the design, prod-
uct development, detailed producing 
planning, documenta-
tion, certification and 
product phases. These 
enabled us to design, 
produce and success-
fully deliver materials, 
equipment and sys-
tems conformant with 

the TNFC’s requirements and military 
standards. The domestic industry com-
panies that we cooperated with in the 
MİLGEM project are choosing to con-
tinue working with us on other projects, 
and since MİLGEM, they are also taking 
part in our indigenous naval shipbuild-
ing projects and in the Pakistan Navy 
Fleet Tanker. Many companies in Tur-
key have achieved the potential where 
they are able to make important contri-
butions to the construction, equipping 
and modernisation of naval platforms. 
STM’s primary goals include indigeni-
sation and increasing local content, as 
well as contributing to the development 
of the domestic industry. The creation 
and implementation of standards for 
domestic products, as is the case in 

Western countries, helps the ecosys-
tem develop and expand as a result of 
increasing competition.
The State Planning Organisation’s 2004-
2006 Shipbuilding Industry Report indi-
cated that the level of indigenousness 
achieved in chemical tanker, container 
and cargo ships of the time was around 
14-15 percent. Today, the level of indig-
enousness for naval ships has climbed 
to 60 percent. Our goal is to play our part 
and be the best in the area of in-
dustrialisation, in order to 
take this percentage to an 
even higher level.
In this context, we seriously hope 
to see the ecosystem continually 
expand in line with the criteria I 
outlined earlier. We also want to 
see new companies that can com-
pete with existing ones, as well as 
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The domestic industry companies that we cooperated with in the 
MİLGEM project are choosing to continue working with us on 
other projects, and since MİLGEM, they are also taking part in 
our indigenous naval shipbuilding projects and in the Pakistan 
Navy Fleet Tanker. 
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helping to increase the local content ra-
tio. Our expectation from our suppliers 
and candidate suppliers is that they cast 
aside their fear of taking part in military 
projects; expand their product range by 
raising their standards for producing 
military materials, equipment and sys-
tems; and know that they will always 
have STM’s knowledge, skills, capabili-
ties and support on their side during the 
design, development and production of 
indigenous products and systems.

New Exports on the Horizon
MSI TDR: STM has officially been 
assigned concerning the export of the 
MİLGEM. We know that both Saudi 
Arabia and Pakistan are interested. 
What is the latest situation with regard 
to the potential acquisition of the 
MİLGEM by these countries?
Davut YILMAZ: Since 2006, the year of 
the first steel-cutting ceremony for the 
TCG HEYBELİADA, the MİLGEM project’s 
first ship, STM has worked extensive-
ly for the export of this capability.  The 
production and export of warships is a 
process that requires patience, consis-
tency, expertise and coordinated work. 
As you may already know, during IDEF 
2017, Pakistan’s Ministry of Defence 
Production and the SSM signed a Letter 
of Intent covering the production of four 
MİLGEM class corvettes for the Paki-
stan Navy. Following this, we submitted 
our proposal in line with the Ministry 
of Defence Production’s requirements. 
Technical meetings are still continuing 
as part of contractual negotiations. It 
is planned that the contractual nego-
tiations will quickly move forward and 
soon be concluded in all areas.
We’re also working on the potential 
export of the MİLGEM to Saudi Arabia. 
Within the context of this project, we 

plan to start final contract negotiations 
with Saudi Arabia as soon as possible. 
We’re also working on having at least 
one of the ships built at a local shipyard 
in Saudi Arabia, under the design, ma-
terial and project management of STM.

MSI TDR:  As part of your export-related 
activities, are there any countries other 
than Saudi Arabia and Pakistan with 
which you are holding meetings? Can 
you tell us about the current situation of 
your activities in these countries?
Davut YILMAZ: Overseas, we’re ac-
tively continuing our business devel-
opment activities, both for shipbuilding 
and modernisation projects, in a broad 
geographical range stretching from Co-
lombia to Indonesia. As an internation-
ally-recognised and competitive compa-
ny, we’re continuing to work intensively 
to win new deals and projects that will 
count as new successes for our country, 
while also creating business opportu-

nities for Turkish weapon and sensor 
manufacturing companies, local ship-
yards, and companies operating in the 
shipbuilding subsidiary industry.

MSI TDR: With the international deals 
the company has won, what kind of 
building programme does STM envisage 
for the MİLGEM ships? For example, 
will you be working with a local 
shipyard, or do you have other plans?
Davut YILMAZ: I can answer your ques-
tion by giving you examples from the 
overseas projects of world giants. For 
example, we all know that in France, a 
frigate or a submarine is built by Na-
val Group, formerly known as DCNS, 
but generally we don’t hear a lot about 
the shipyards in which the DCNS proj-
ects are conducted. This is because, in 
the end, what matters is that DCNS has 
the expert engineering staff who can 
carry out these projects in any shipyard 
around the world.

The hydrographic/oceanographic 
study and port design tender 
was opened with the intention 
of ensuring the continued 
development of a strategically 
important and constantly 
developing naval base for the 
Pakistan Navy. We are deservedly 
proud for having won this tender. 
With it, STM has gained the 
opportunity to implement another 
of its areas of competence. 

The construction of the 
Pakistan Navy Fleet 

Tanker in the Karachi 
Shipyard illustrates STM’s 

ability to build 
its ship designs in 

different shipyards.



Octobrer 2017 - 27

In this context, STM can easily construct 
ADA class corvettes, or any other type 
of military vessel, in whichever Turkish 
shipyard that holds the necessary naval 
vessel construction permit and has an 
adequate physical infrastructure. The 
construction of the Pakistan Navy Fleet 
Tanker in the Karachi Shipyard, and 
the modernisation of the AGOSTA class 
submarines in a Pakistan Navy Ship-
yard, with STM as the prime contractor, 
is another example that illustrates this 
approach.
There is also one point we need to em-
phasise regarding export activities: Most 
countries in the world that are custom-
ers for naval projects want to have the 
warships they request built in their own 
national shipyards, with maximum par-
ticipation from their own industries – in 
a similar way to the requests Turkey had 
30-40 years ago. This request is only 
natural. What matters here is to have 
the engineering knowledge and experi-
ence as well as the subsidiary industries 
needed to carry out these projects.
Although STM doesn’t have its own 
shipyards, we’ve gained considerable 
experience in the MİLGEM project and 
the construction and modernisation 
projects in Pakistan. We know full well 
how production processes and project 
management should be carried out in 
either a naval or a private sector ship-
yard. Owing to our experienced staff 
and an organisation that knows very 
well how to operate a shipyard, we can 
provide all sorts of technical services 
to the naval shipyards or private sector 
shipyards of friendly and allied nations. 
These can include services for design, 
product package, construction detail 
planning, project management and pro-

duction management, as well as the 
execution of construction activities that 
require specific skills. With these tech-
nical services, we believe that we can 
build the MİLGEM corvette and other 
similar platforms in the most efficient 
way. Another point I’d like to emphasise 
is that, as long as the countries receiv-
ing our offers don’t insist that we com-
plete the projects in their countries, our 
preference is still to have the projects 
completed in Turkey – with the partici-
pation of our own workforce and indige-
nous industry – and to have their outputs 
delivered to the customer from Turkey.

MSI TDR: What is expected from 
STM under the terms of the Pakistan 
Ministry of Defence Production’s 
hydrographic/oceanographic study 
and port design tender, which your 
company won last July? Which new 
projects and business areas are this 
tender likely to open up for STM?
Davut YILMAZ: As vital assets of naval 
power, naval bases are military struc-
tures of the utmost importance for na-
tional defence strategies. They are ma-
jor defence structures in which a navy’s 
most valuable combatant platforms can 
safely take shelter; be maintained in 
a mission-ready state at all times; re-
ceive all forms of technical and logistic 
support 24/7; be joined by friendly and 
allied units; and be utilised as a spring-
board for power projection in times of 
peace, tension and crisis.
The hydrographic/oceanographic study 
and port design tender was opened with 
the intention of ensuring the continued 
development of a strategically import-
ant and constantly developing naval 
base for the Pakistan Navy. We are de-

servedly proud for having won this ten-
der. With it, STM has gained the oppor-
tunity to implement another of its areas 
of competence. With this project, we’ll 
be modernising coastal facilities that 
provide services to the floating units of 
naval forces, in parallel with our proj-
ects for naval ships.

MSI TDR: STM, which in recent times 
has successfully completed the AY 
Class Submarine Modernisation 
Project and continues to work on 
the New Type Submarine Project, 
showcased a mock-up of its 1,700-ton 
national submarine design during  
IDEF 2017. In what roles does STM 
foresee itself taking part in the 
activities for the national submarine?
Davut YILMAZ: After spacecraft, sub-
marines are one of the most complex 
and advanced technology platforms. 
It’s obvious that designing a submarine 
from scratch requires a country to mo-
bilise all its submarine-related means 
and capabilities. Speaking in general 
terms, the plan is to start working on 
the submarine design with scientific 
studies conducted by universities, re-
search institutions and engineering or-
ganisations. The design work will then 
continue with the development of the 
critical submarine technologies, and be 
concluded with the meeting of a design 
team of up to 500-strong. The 1,700-ton 
displacement submarine we showcased 
at IDEF 2017 is the product of a concep-
tual/pre-design level work. It is a study 
conducted entirely using STM’s internal 
resources, with the purpose of devel-
oping our competence in this area, and 
identifying any deficiencies.
At STM, we’ve been working for the past 
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10 years to make sure our country can 
achieve this target. We’re trying to pre-
pare ourselves, along with our industry 
stakeholders and educational institu-
tions. For example, this year we’ll be or-
ganising a contest for universities, based 
exclusively on submarine technologies 
and design, and with the participation of 
their undergraduate and post-graduate 
students, without any admission restric-
tions. The purpose behind this contest 
is to increase the number of academic 
studies on submarines, and to increase 
the level of awareness and recognition 
on submarines. STM’s submarine de-
sign team is currently more than 40 and 
we want to increase this number even 
further, such that it will be sufficient for 
the design activities of the National Sub-
marine Program, which, as I mentioned 
earlier, will be accomplished with the 
participation of many institutions.

MSI TDR: Another platform whose 
mock-up STM showcased during 
IDEF 2017 was the Anti-Air Warfare 
Frigate. What roles does STM want 
to undertake in the Anti-Air Warfare 
Frigate (TF-2000) Project?
Davut YILMAZ: At STM, we’re working 
to meet the existing need for anti-air 
warfare frigates that we see in the world 
market. With our designs, we’re aim-
ing for platforms that not only have the 
features of a multi-purpose frigate, but 
also robust anti-air warfare capabilities. 
In the TF-2000 project, what we want is 
to develop the ship’s design from the 
very beginning, together with the SSM 
and TNFC in a joint working environ-
ment. STM has substantial experience 
and capabilities in warship design and 
production. With regards to the design 
and construction of warships, such as 
corvettes and frigates, we’re the com-
pany in the private sector with the most 
in-depth knowledge and experience.
We believe that if we’re put in charge as 
the prime contractor, we’ll be able to 
provide our naval forces with the best 
kind of ship for serving our country’s 

defence, in line with the SSM and TNFC 
objectives.

MSI TDR: STM’s designs are among 
the competing candidates for the 
Fast Patrol Boat Project. If STM’s 
design wins, how will the construction 
process of these boats proceed? And 
where will they be built?
Davut YILMAZ: Our FAC-55 ship is a 
platform on which we have worked very 
hard and conducted various trials with 
the Fast Patrol Boat Project in mind. Ul-
timately, it proved itself extremely well. 
Our goal here was to design the best 
platform for serving our naval forces. 
The analyses and creative solutions we 
applied have ensured that it meets the 
relevant requirements. As we proceed 
with the FAC-55, we’re looking to have 
this platform manufactured in a ship-
yard with the best construction capa-
bilities, and one that is also suitable for 
the platform’s technical features. In line 
with the project schedule, our aim is to 
supply the needed systems, work in co-
ordination with our subcontractors, and 
duly complete the quality control and 
tests, in order to produce an excellent 
platform that will serve our naval forces.
I want to point out that our fast patrol 
boat design has already attracted a 
great deal of attention, and even caused 
a stir internationally.

MSI TDR: Ten years from now, where 
do you want to see STM’s activities for 
naval platforms?
Davut YILMAZ: In the management of 
national naval shipbuilding capabilities, 
topics such as indigenous design, engi-
neering capabilities, and the constant 
development and continuity of knowl-
edge are all highly important for coun-

tries that grasp the significance of naval 
power and realise their need for it. In 
fact, it’s possible to see how countries, 
such as the US, Germany, the UK and 
France, have developed these capabil-
ities I just mentioned through special 
programmes, organisations and poli-
cies. These capabilities have enabled 
all of them to be very influential in the 
global military shipbuilding market. 
For the corporate management and 
improvement of know-how and experi-
ence in military shipbuilding projects, it 
is also important to have, and constantly 
manage, a specialised engineering team 
within the organisation.
At STM, our goals are to improve and 
maintain the team of experts we formed 
for naval projects, in the time that’s 
passed since the start of the MİLGEM 
project; and to conduct design, moderni-
sation and industrialisation activities 
for naval surface ships and submarine 
platforms, by benefiting from our posi-
tion as a leading company recognised in 
both Turkey and abroad. We also intend 
to take part in international projects, 
in order to create a brand value in this 
field and increase Turkey’s share in the 
world market.

On behalf of our readers, we would 
like to thank Davut Yılmaz, the General 
Manager of STM, for taking the time to 
answer our questions and providing us 
with valuable information.

At STM, we’re working to meet the existing need for anti-air warfare 
frigates that we see in the world market. With our designs, we’re 
aiming for platforms that not only have the features of a 
multi-purpose frigate, but also robust anti-air warfare capabilities. 
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 in the New Type 
Submarine Project.
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The increase in world population and extensive industri-
alisation are resulting in the rapid depletion of under-
ground resources, which in turn has shifted attention 

towards Exclusive Economic Zones (EEZ). Potential oil and 
natural gas resources, in particular, have increased the im-
portance of EEZs, leading countries to take additional mea-
sures to protect their EEZs and keep them under control. 
Featuring prominently among these measures are underwa-
ter sensor network systems. The two principal goals of these 
systems are to:
n	 Ensure the control and security of the EEZ, of the 
 investments in these zones, and of the coastal strip
n	 Collect information, establish a library, and generate 
 statistical data for conducting further research and 
 analysis in these regions
Assigned by the Undersecretariat for Defence Industries as 
Turkey’s Underwater Acoustics Centre of Excellence, Metek-
san Defence conducts work on the development and integra-
tion of the sensors used in these systems, as well as the intro-
duction of the final systems.

A Challenging Mission
Ensuring the control and security of coasts and EEZs requires 
integrated underwater and surface solutions, both during times 
of war and peace. The main purposes of these solutions are:
n	 To protect the maritime interests and benefits
n	 To collect data for intelligence and statistical purposes
n	 To ensure the control and security of maritime trade
 routes, bases and ports
n	 To protect underwater assets
 such as strategic facilities, pipelines,
 communication lines, underwater
 historical artefacts, natural gas and
 oil against terror, sabotage and 
 raids

n	 To prevent all types of smuggling, illegal migration,
 refugee movements, illegal fishing, and border violations
 These integrated solutions include:
n	 Radar Systems
n	 Electro-optic Systems (night vision, day vision, 
 infrared binoculars, laser sensors, fibre-optic sensors)
n	 Electro-acoustic Systems (sonobuoys, air and underwater
 acoustic sensors operated by piezoelectric, fibre-optic 
 and vector technologies)
n	 ELINT/COMINT Electronic Support (ES) Systems

Under Water is Safer with 
Meteksan Defence Solutions

In Turkey, the term Border Security is 
generally used to refer to the security 
of territorial borders. However, Turkey 
is surrounded on three sides by the 
sea, and has a coastal strip almost 
three times longer (8,333 km) than 
the length of its territorial borders 
(2,753 km). This makes the security 
of its coasts as important as that of 
its territorial borders. It is possible to 
meet this critical security requirement 
through the use of new technologies 
developed by Meteksan Defence.
Mesut Görateş, Customer Relations Executive, 
TNFC  / mgorates@meteksan.com
Can Emre Bakım, Business Development Chief Engineer
Çağlar Yazgan Balçık, Business Development  
Senior Engineer
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Open Water Test and 
Calibration Facility 
at Bilkent Pond
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n	 Physical systems such as walls, breakwaters, fences, 
 wire fences, nets and barriers
n	 Manned and Unmanned Surface and Underwater Vehicles,
 Emergency Response Boats and Teams
n	 Command and Control Centre (Wired and RF Data
 Transfer, Display, Communication, and Alarm and
 Announcement Systems)
When developing such integrated solutions, land and air se-
curity also need to be taken into consideration to ensure the 
security of ports, bases and strategic coastal facilities.
Through various projects launched in recent years, Turkey has 
taken critical steps to address coastal, harbour and base security.
n	 The Coastal Surveillance Radar System Project was

launched with the aim of detecting identifying and tracking 
air and surface threats from great distances in all 
surrounding bluewaters

n	 The Aksaz and Foça Naval Base Underwater/Surface
Surveillance and Detection Systems (YUNUS) Project 
was launched to prevent nearby air, surface and 
underwater threats, as well as incidents such as leakage, 
sabotage and raids

Both projects represent important examples in this field.
In addition to all the efforts of the Turkish Naval Forces Com-
mand (TNFC) aiming to ensure the underwater and surface de-
fence of harbours, bases and seas; continuous and real-time 
tracking of the entire coastal strip and the surrounding EEZ, 
both from the surface and underwater, is a significant require-
ment for guaranteeing the control and security of Turkey’s in-
vestments, interests and assets. The detection, identification, 
tracking and prevention from significant distances of threats 
that are likely to originate from underwater is a critical issue 
that needs to be addressed.

Similar Ongoing Projects Across the World
For years, the detection, identification and tracking of under-
water threats from great distances are concerns that have 
been widely studied in many developed countries. To this end, 
various systems have been developed around the world. These 
first entered into use during World War II, for the detecting 
and tracking of German submarines from great distances, 
and were later used to detect and track the Soviet submarines 
during the Cold War. Some of these systems are still in use.
Looking at other examples around the world, it is possible to 
see that the first major example of underwater sensor net-
works was the SOSUS. SOSUS – the acronym for the sound 
surveillance system the US Navy started to develop in the mid-
1950s – was established in order to listen to and monitor the 
GIUK gap, an area between Greenland, Iceland and the United 
Kingdom used by submarines to cross into the Atlantic Ocean, 
as well as various other regions in the Pacific Ocean. The 
primary goal of the system was to track Soviet submarines, 
which were required to pass through this gap if they 
were to attack targets in the West. In time, the SO-
SUS was supported with mobile systems such as the 
Surveillance Towed Array Sensor System (SUR-
TASS), and since then has become a part of the 
Integrated Undersea Surveillance System (IUSS). 
SOSUS is capable of detecting submarines at 
distances of thousands of kilometres, and can be 
defined as a secret US weapon – although techni-
cally, it is no longer a secret.

Meanwhile, Russia 
is also continuing 
to work on var-
ious projects in 
the field of sonars 
and underwater 
sensor networks. Ac-
cording to an article in the AIzvestia 
newspaper, Russia is developing a complex 
sensor network system to protect its territorial waters in the 
Arctic. It is known that this system includes underwater sen-
sors as well as sonobuoys that enable the detection of acous-
tic signals emitted from surface and underwater objects, 
and which relay data to a land-based centre. It is estimated 
that the system is capable of covering an area of hundreds of 
square kilometres.
Meanwhile, the China State Shipbuilding Corporation (CSSC) – 
which, as its name implies, is China’s state-owned shipbuild-
ing enterprise – is also working to build an underwater sensor 
network that enables the detection of American and Russian 
submarines, a move that will increase China’s future ability 
to exert control over the South China Sea. CSSC has already 
started to place sensitive hydrophones in the lower layers of 
the Chinese sea, in order to detect and track submarines in 
the region. In a recently published article in the naval maga-
zine Proceedings, renowned naval analysts Lyle Goldstein and 
Shannon Knight described these hydrophones known as Ocean 
Floor Fixed Acoustic Arrays as “surprising”. This system can 
be considered as evidence that China has also begun to se-
riously address the topic of continuous underwater tracking.
This hydrophone system, first introduced by China in 2012, is 
in several ways similar to the SOSUS. Details of the sensor 
network, known as China’s Underwater Great Wall Project, 
were revealed at a public exhibition held in China in late 2015.
All these systems are based on hydrophones positioned either 
on the seabed or in the lower depths of the sea. Hydrophones 
that were already in use when SOSUS was first commissioned 
are, naturally, far behind today’s hydrophone technology. The 
underwater platforms that these hydrophones worked to de-
tect were noisier than today’s platforms, meaning that they 
could be detected with more straightforward sensor technol-
ogies. However, newly developed technologies have reduced 
the noise levels of new underwater vehicles, rendering these 
platforms harder to detect. This situation illustrates the need 
to improve sensor technologies in a manner that can handle 
and overcome these new challenges.

Underwater Sensor Networks Keep Improving
Owing to the advances in their ceramics technology and hydro-
phones, China and Russia have begun to commission sensor 
units capable of performing vectorial detection. These sensors 

use advanced and complex types of ceramics, and 
incorporate fibre-optic systems. These fibre-op-
tic acoustic sensors do not require an electric 

feed, lack any electric components, and can 
hence function without any EMI and EMC-re-
lated restrictions. Combined with their abil-
ity to cover large areas, these systems have 
opened new horizons in the field of sensor 
networks.

Single Crystal 
Piezoelectric 
Ceramic

Underwater Fibre-optic Acoustic Sensor
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Furthermore, advanced ceramics and testing technologies 
have confirmed that transducers made of single crystal piezo-
electric ceramics cover a wide frequency band, and have a 
high detection sensitivity (RVS) and transmission power (TVR). 
Underwater acoustic systems manufactured by using single 
crystal piezoelectric ceramics technology enable detection 
from farther distances with the same level of power. Moreover, 
as they require less power for the same level of performance, 
they also require less energy. In addition, their bistatic oper-
ation does not require a signal source. As a result of all these 
developments, sensors composed of single crystal ceramics 
have become the focal point of next generation systems.
Furthermore, there is also the human resource aspect. For 
example, the US Navy has human resources with 40 years of 
experience, as well as the necessary knowledge, which allows 
them to effectively assess and recognise incoming signals, and 
even suggest changes to existing system designs. Compared 
with the US Navy’s extensive experience, other countries that 
have only recently started to develop next generation sensor 
networks are relatively new to this field, and it is likely that 
their systems will require many years before they are as effec-
tive as those of the US. It is critical that work on such systems 
is launched and pursued as soon as possible, so that they can 
keep up with the algorithm libraries and sensor equipment 
that are being revised on almost a daily basis.
Owing to the field and threat analyses that have been per-
formed to date, and with the help of next generation sensor 
and array forms that are positioned according to the type, 
unit, depth and configuration that is required, as well as the 
systems incorporating integrated electronic hardware and 
software, it is nowadays possible to detect, identify and track 
threats such as divers, diver delivery vehicles, unmanned un-
derwater and surface vehicles and small boats, submarines 
and surface platforms from greater distances compared to 
conventional sensors.

Vector Sensors and Next 
Generation Fibre-optic Sensors
In the context of projects launched by Meteksan 
Defence in 2013 upon the request of the Under-
secretariat for Defence Industries and complet-
ed in 2016, the following were designed and devel-
oped indigenously using national resources:
n	 A vector sensor that utilises the inertial
 method; and
n	 Small and light fibre-optic acoustic

sensors that enable the 
development of high precision 
underwater acoustic sensor 
arrays

The development of these 
sensors, whose ad-
vanced technology 
versions are difficult 
to purchase from 
abroad, is of criti-
cal importance, not 
only for enabling the 
procurement of state-
of-the-art technology 
products, but also for 

ensuring the continuity of works and studies that aim to keep 
up with advancing technologies. Both projects represent the 
first of their kinds in Turkey.
Vector sensors developed using piezoelectric ceramic are 
capable of individually operating underwater and estimating 
target direction. Among them are the inertial vector sensors 
made of soft PZT ceramics, which were developed by Metek-
san Defence. In addition, with its experienced engineering 
staff, Meteksan Defence has also completed many studies in-
volving the use of single crystal ceramics to improve the oper-
ating range and accuracy of vector sensors.
Compared with conventional sensors, the basic advantages 
offered by fibre-optic sensors developed by Meteksan Defence 
include:
n	 High precision (Capability to listen with high precision at
 low frequencies): Fibre-optic systems can accurately
 detect low frequency noises from ships, submarines,
 torpedoes and unmanned underwater vehicles.
n	 Small size and light weight: It is possible to use 
 small-sized and lighter sensors at low frequencies. The
 mechanical structure that is optimised according to use
 can be produced at the same dimensions as active sensors.
n	 Resistance against EMI effects: Sensors lack any active
 electronic circuit components. This removes the need 
 to take any measures against EMI effects.
n	 Reliability and cost-effectiveness: Compared to
 conventional methods, less sensors are used to achieve
 same performance.
n	 Suitability for remote sensing.
n	 Precise detection of direction when used as arrays.
Within the context of ongoing projects, Meteksan Defence has 
tested, assessed, optimised and implemented the design of 
highly precise and consistent fibre-optic systems, by utilising 
various optic sensing methods. The technology developed by 
Meteksan Defence has reached the level where it can be of-
fered to the service of defence and security institutions.

Meteksan Defence Ready for Duty
Among the sensors and systems developed by Meteksan 
Defence are next generation underwater acoustic sensors 

that enable from great distances the detection, identification 
and tracking of various underwater targets, including subma-
rines approaching territorial waters. In this context, a num-
ber of solutions have been developed with a view to ensuring 

the control of the coastal strip, 
protecting the interests and 
assets in the EEZ, and elim-
inating any kinds of threats 

that may originate from the 
surface and underwater. Assigned by 

the Undersecretariat for Defence In-
dustries as Turkey’s Underwater 

Acoustics Centre of Excellence, 
Meteksan Defence continues 

to work on solutions against 
future threats, by using 
various technologies and 
different types of next 
generation underwater 
acoustic sensors and 

systems, which it has been developing for many years. u
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This latter comes among many other important con-
tracts, which have seen the company developing and 
supplying state of the art technological products and 

systems like, for instance for the Italian-French collabora-
tive programmes Horizon and FREMM or the Qatar Navy’s 
modernization programme. All of these engagements have 
allowed Leonardo establishing itself as a major international 
player in the integration of combat systems and the provision 
of advanced equipment for modern naval requirements. 
Particularly the high level of innovation required by the Ital-
ian Military Navy, which will be provided with dual use new 
vessels has required a wide effort to develop brand new 
systems featuring high modularity and flexibility. Mainly the 
company focuses on the systems commonality, which in-
clude new combat systems, combat management systems, 
radars and sensors, which can all be easily integrated onto 
the different kinds of naval units which will be provided to 
the Italian Navy.
The fleet renewal actually includes new offshore multipur-
pose patrol ships, a Logistic support ship and a Landing he-
licopter dock.
A word has to be spent for the system, which can be con-
sidered the “brain” of the ship management, the company 
has so developed a new-generation Combat Management  
System (CMS). Featuring open architecture, the system is 
modular and reconfigurable, meaning that the same system 
can be used for different vessels variants and can integrate 
extra equipment in future, should the Navies require it. Par-
ticularly for the Italian Navy, the instrument panel also in-
cludes an innovative new system, which has been inspired 
by the aircraft cockpit, which Leonardo provides in conjunc-
tion with Fincantieri. This represents a brand new system 
to drive a vessel, allowing for the integrated management 
of both ship operations and the vessel’s combat capabilities 
with the aid of augmented reality, so reducing the number of 
operators required.

Leonardo has been at the forefront of development of such 
innovations based on AESA technology. Multi-function AESA 
radar systems are now a mature products, with a number of 
systems in service in the maritime and land domains. 
Fundamental advances in technologies in a number of fields 
such as fibre optics, photonics and Solid State microwave 

Leonardo’s Naval Evolution
Leonardo has been actively present 
in the naval domain for over 50 years 
during which more than 40 marine 
organisations around the world have 
chosen the company technology to equip 
more than 100 naval vessels. 
IN the most recent years also complying 
with the Italian Navy requirement 
to innovate its Fleet, Leonardo has 
undergone a very fast development of 
all its range of naval products. 
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components combined with availability of powerful process-
ing architectures, enable the development of AESA fixed fac-
es sensors and the upgrading of the main shipborne radars. 
The new generation of Leonardo radars allows more effec-
tive performance against threats such as TBMs. 
Multifunctional radars, unlike their simpler predecessors, 
support Point Defence, Air and Sea Surveillance, Littoral 
Warfare and Gunfire Support. In this technology the compa-
ny has reached a high level of maturity and a strong com-
petitive position manly relying on the availability of products 
that have achieved a remarkable commercial footprint, like 
the KRONOS family, the ability of following the rapid evo-
lution of enabling technologies in the field of transmitting/
receiving. This capability allows improving the detection 
range of radars thanks to the availability of more powerful 
modules (GaN-Gallium Nitride and GaAs–Gallium Arsenide 
technologies), while maintaining a competitive cost and can 
fulfil requirements of various classes of vessels (from pa-
trol units to large tonnage) for different missions. This radar 
systems architecture also guarantees the possibility of in-
troducing additional features at an acceptable cost so that 
the company can easily respond to requirements from users 
(as an example the ATBM, fire control). The enhancement 
of Leonardo’s naval products portfolio has also brought the 
birth of an AESA dual band radar. It is a multi-sensor radar 
made of a new multifunctional Active Electronically Scanned 
Array radar with four dual-band fixed-face arrays operating 
in C and X-bands, which incorporates and improves the new 
AESA and X band radars being also able to better exploit the 
integration with other sensors on board the ship. The Dual 
Band Radar allows the implementation of suitable operative 
modes for each mission through the assignment of specif-
ic and unique tasks to each sensor so eliminating potential 
superposition caused by a more conventional use of the ra-
dars. This permits better defence performances by the Dual 
Band Radar (DBR) with respect to the results achieved by the 
use of the two sensors separately. Practically the dual band 
mainly guarantees simultaneous early warning surveillance 
and low altitude missile defence, reduction of time of passive 
surveillance electronic jamming and deception of foe sen-

sors, beside the minimization of interferences among radars 
and electronic warfare devices. 
The AESA evolution has been applied also to long range  
L band radar systems. The result of this is the KRONOS 
Power shield, a Digital Array Radar with fully digital beam 
forming composed of with innovative blocks named ‘tiles’ 
with Digital Phase & Gain Control and one receiver per radi-
ating element, designed to performs long range surveillance 
against air targets and TBM. This is the first sensor form 
Leonardo that fulfils the requirements typical of long range 
3D air surveillance with a multifunctional sensor. Compared 
to other similar systems, it features a larger power aperture, 
higher flexibility and enhanced volume coverage. 
In case of TBMs the mission of the radar is the early detec-
tion of threats and the accurate estimation of the TBM po-
sition in space to enable fast track initialisation of the other 
AESA sensors. It can operate in rotating or staring mode. In 
this second case it performs state of the art capabilities being 
able to autonomously detect and track ballistic missile of the  
1300 kilometres class. It can be installed onto big naval vessels. 
Derived from the legacy RAN30X surveillance radar system, 
the new X band SPS 732naval radar is designed in the dif-
ferent versions for light-weight and medium size ships and 
for bigger vessels like Frigates. These X band radars are 2D 
systems, LPI, naval radar for air and surface surveillance. 
Unmatched features like super-resolution modes, zoom, 
Range Profile Imaging While Scan and Over-The-Horizon 
Surveillance mode set the standards for what the most de-
manding Navies expect from modern 2D high-performing 
naval radars.
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Also Fire control radar systems have undergone an evo-
lution, starting from the most consolidated and delivered 
products from Leonardo, NA25X and NA30S.
In order to go onto the market and capture new potential 
requirements from the customers, Leonardo has enhanced 
the performance of the sensor. The result of this evolution 
is the NA30S MK2 embedding a new approach by using a 
dual–band radar (X and Ka band) and a state of the art Elec-
tro Optical sensor suite for an advanced multi-tracking per-
formance. The new X-band sensor is completely developed 
in Solid State technology and the introduction of a Ka-band 
channel provides graceful degradation, high availability 
and easy maintainability. The Ka band, with its very narrow 
beamwidth, is optimally suited for measuring targets at 
low-elevation. The X band allows the system to perform tar-
get tracking at longer range in all weather conditions. The 
synergic integration of these sensors guarantees the best 
performance for target tracking. So the long range detection 
is assured by the X band radar while the closer and direct 
monitoring including alternative line of sight, is provided by 
the Ka band radar associated with the optronics sensors. 
This advanced FCS interfaces modern Missile and Gun sys-
tems also providing the Leonardo guided Strales/DART and 
Vulcano ammunition guidance.
Advanced performance of this new Fire Control System 
stands also in its “multi-target” capability, which allows for 
the management of plots and tracks up to five targets. It also 
overcomes tracking problems that are often associated with 
low-flying targets; these include advanced sea skimming 
missiles or asymmetric surface threats in littoral environ-
ments. This new FCS fulfils requirements for compactness 
of all equipment allocated in the antenna group and for re-
duced indoor spaces, which make it suitable to be installed 
onboard any kind of platforms, including stealth warships.
Another product being innovated is the new conformal array 
Identification Friend or Foe (IFF). It will be firstly installed 
onto the new offshore multipurpose patrol ships (PPA) and 
the Landing Helicopter Dock of the Italian Military Navy. It is 
mainly based on a cylindrical antenna, which performs a ra-
diating aperture. Its architecture allows a beam movement 

along the azimuth, which is comparable to a rotating anten-
na. Its interrogator is an evolution of the company version 
of the SIR – M5C but more compact. The cylindrical antenna 
can also be used for both the transponder and the Link 16 of 
the vessel.
Still standing on the ship the DSS-IRST is an innovative auto-
matic Search & Track full wide covered distribution system. 
The system uses in its configuration distributed sensors/
components installed along the platform that allow an activ-
ity of full 360 ° coverage.
DSS-IRST incorporates LEONARDO’s latest high perfor-
mance MWIR infrared staring focal plane array sensor tech-
nology that allows an automatic detection of traces, calcu-
lating distance actively or passively through triangulation 
and the possibility of video tracking of the tracks revealed. 
Taking into account different operative scenarios, the
System is tailored to support the blue water, littoral and an-
chorage and harbour modes
Last but not least Leonardo has a very long heritage in Na-
val communication systems which now have been developed 
following the new Software Defined Radio technology. In 
particular the SWave Common Core Radio (CCR) is a new 
generation, multi-band, multi-role, multi-function Trans-
ceiver extending the tactical Leonardo SDR SWave family 
radios for installation in surface vessels, in naval communi-
cation domain, and for fixed/infrastructural use. Compliant 
with the US JTNC (former JTRS) Software Communications 
Architecture (SCA) and the extensions of EU ESSOR Consor-
tium, the unit supports wideband IP data or voice services 
by providing interoperability with naval and fielded radios 
and C4ISR systems. CCR is a low-power radio working in 
the range 1.5-2000 MHz. The unit is housed in a light alloy 
3U rack-mount drawer suitable for standard EIA 19” racks, 
it is wide half of 19” rack. The unit is the common compo-
nent for the whole set of communication requirements in the 
Naval and infrastructural domains in the HF, VHF and UHF 
frequency ranges.
The unit is remotely operated with any kind of terminal via 
Web interface tool or via SNMP without the need for the op-
erators to physically access the radio itself. u

Offshore Multipurpose Patrol Ship (PPA)
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MSI TDR: YALTES is celebrating its 
15th anniversary this year. Initially, 
YALTES was established by focusing 
on a specific customer and a certain 
number of projects; but over time, the 
company has achieved sustainability by 
diversifying its solutions and customers. 
From a corporate development 
perspective, could you tell us what kind 
of a company YALTES has transformed 
into during this 15-year period? 
Mehmet KİTİŞ: BCertainly. As you may 
already know, YALTES was established 
in 2002 between a Turkish partner and 
Thales Netherlands. In the initial period 
following its foundation, its work mainly 
focused on potential projects that were 
already ongoing, such as the GENESİS 
in particular. Our activities at the time 
generally involved the production of 
products with finalised designs.
As demonstrated by previous examples, 
ensuring the sustainability of a company 
established specifically for a single proj-
ect is rather difficult in Turkey. To avoid 
such difficulties, it was imperative for 
YALTES to acquire product development 
capabilities, as well as its own product 
portfolio. And this is precisely what the 
company did, using the experience and 
knowledge it acquired. Fifteen years 
ago, we started off as a company that 

Mehmet KİTİŞ, CEO of YALTES:
“In its 15th year, the words 

that most aptly define 
YALTES are indigenous 

design, maximum domestic 
contribution and exports.”

In a sense, the foundation of YALTES and its subsequent 
transformation can be viewed as a summary of the 

Turkish defence and aerospace industry’s own story 
of development. Celebrating the 15th year of its 

foundation this year, YALTES has, over this period, 
changed from a company that manufactures licensed 

products to one that delivers its own indigenously 
designed solutions across the world. In this context, 

YALTES aims to continue its development by acquiring 
new capabilities and developing new solutions, all the 

while keeping close track of developments worldwide. 
We discussed YALTES’ past 15 years and future with 

Mehmet Kitiş, CEO of YALTES.
Ümit BAYRAKTAR / ubayraktar@milscint.com

Birol TEKİNCE / btekince@milscint.com
Vehbi TUNCA / v.tunca@milscint.com
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only manufactured already-completed 
designs. The period that followed has, 
as of today, culminated in a YALTES that 
can create indigenous designs; develop 
its own indigenous solutions for naval 
platform Combat Management System 
(CMS) and Integrated Platform Man-
agement System (IPMS); manufacture 
and deliver such systems; and provide 
its own maintenance and management 
support.
In addition to this transformation, one 
other important goal for us was to make 
use of Thales’ worldwide marketing net-
work.
Currently, we develop the mission sys-
tems, their associated bridge systems, 
and integrated alarm/monitoring sys-
tems for platforms of a certain size. 
We’re the only company among Thales 
subsidiaries capable of delivering these 
systems in an integrated and turnkey 

fashion. We’re also the only company in 
Turkey to offer these kinds of solutions 
to domestic shipyards from under a sin-
gle roof.
To summarize, with its fully indigenous 
products with local contribution ratios 
of over 80 percent, YALTES offers high 
quality solutions both in the Turkish and 
international markets.

MSI TDR: To draw a clearer picture for 
our readers about YALTES’ current 
status, could you share with us some 
of your company figures and describe 
how these numbers have changed over 
time?
Mehmet KİTİŞ: Although it varies from 
year to year, YALTES’ turnover generally 
hovers around an average of €10 million. 
About 80 percent of this turnover comes 
from domestic sales, while the share of 
exports is about 20 percent. We current-
ly have 70 employees working on our 12 
active projects, and we spend approxi-

mately three percent of our turnover on 
R&D studies.
Looking at the yearly changes in our 
turnover, you can see that it dropped to 
the level of €7-8 million around 2011, 
due to a temporary decrease in the or-
ders we received. Many of our projects 
had entered their final stages at the 
time, which resulted in the number of 
personnel increasing to over 100. To-
day, we have a more efficient and solid 
organisational structure. We work with 
fewer personnel, while earning a larger 
turnover of €10 million. The orders we 
currently receive are sufficient to main-
tain this average turnover. Our profit-
ability is also at reasonable levels.

MSI TDR: YALTES has a specific 
place in the industry. In Turkey, it’s 
Turkish engineers that develop its 
products and solutions; but then again, 
the company is also a 100 percent 
subsidiary of Thales. How would you 

YALTES supplies CMS hardware and IPMS for the MİLGEM corvettes

YALTES-made Integrated Bridge Console
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list the advantages this arrangement 
offers, both to YALTES and Turkey?
Mehmet KİTİŞ: In our company, all our 
products are developed by Turkish en-
gineers. All the consoles our partner, 
Thales Netherlands (TNL), uses in its 
combat management systems, as well 
as a special purpose weapon control 
console, were developed by YALTES and 
produced here, in Turkey.
Our partnership with Thales enables us 
to reach many customers and end users 
to whom we wouldn’t be able to market 
and sell [our products], if it were other-
wise. Right now, there are 23 countries 
whose naval forces and coast guard 

agencies use YALTES products. Con-
cerning the IPMS; we’re the only com-
pany within Thales to have a product in 
this specific area. Making use of Thales’ 
sales and marketing network, which ex-
tends across the world, we find opportu-
nities to introduce and sell our product 
in markets we wouldn’t normally be able 
to access. This doesn’t just benefit us in 
terms of sales. All across the world, we 
work with highly demanding customers, 
which means that our products under-
go qualification processes under ex-
ceedingly strict and rigorous conditions. 
That’s how we ensure YALTES products 
are the best in the world: from their 

design to their choice of materials and 
production processes.
Moreover, as a Thales subsidiary, we 
have access to Thales’ know-how and 
numerous new technologies that are 
not yet found or used in Turkey. This is 
something we believe to be really im-
portant. This is because if your knowl-
edge is just limited to your own work, 
then you’ll only think inside the box, 
working and proceeding solely with 
processes approved by the end user. 
On the other hand, if you keep track of 
developments across the world and ap-
ply them to your own products, you’ll be 
able to provide added value to your us-
ers through these innovations.

MSI TDR: You said that among Thales 
subsidiaries, YALTES is the only 
company to have a product like the 
IPMS. In this respect, how would you 
list YALTES’ other contributions to 
Thales?
Mehmet KİTİŞ: When you look at the de-
fence industry, you can see that Thales 
already has a very broad range of prod-
ucts and it isn’t easy to simply make 
room for another one. But when you 
examine Thales and our company, you 
can clearly see that in mid-level engi-
neering services, Turkey is extremely 
competitive when compared with many 
other divisions within Thales, particu-
larly those in Europe.  Given this overall 
picture, one important objective 
for us is to develop our 
own mid-level 
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technology products and include them 
in Thales’ portfolio. These should be 
products with competitive prices that 
can be produced in large numbers.

Projects Moving 
Forward at Full Pace
MSI TDR: What is YALTES doing 
in relation to the main projects on 
Turkey’s agenda? Which tasks 
and responsibilities have you taken 
on so far?
Mehmet KİTİŞ: Just as we did previ-
ously with the first and second ships of 
the MİLGEM project, we’re also provid-
ing CMS hardware and the IPMS to the 
project’s third and fourth ships, under 
two different contracts. On the CMS 
hardware side, there have been some 
changes to the console, and the vid-
eo distribution system has been made 
completely digital. And, for the IPMS, 

we’re using our fully indigenous solu-
tion. In the Landing Ship Tank (LST) 
project, we’re providing CMS hard-
ware by working as a subcontractor of 
HAVELSAN. In the Logistic Support Ship 
project, we’re supplying the Ship Mon-
itoring and Control System (GKİS) as a 
subcontractor of Selah Shipyard. And 
in the Landing Helicopter Dock (LHD) 
project, we’re providing the CMS hard-
ware. This project will be the first to use 
a new type of 32-inch, single screen op-
erator consoles; however, we’ll need an 
amendment to the contract before we 
can implement them.
Our activities aren’t just limited to sur-
face ships. With the MÜREN-AY project, 
we’ve entered the world of submarines 
as a subcontractor of TÜBİTAK. The 
project covers the development of cer-
tain interface units for the operator con-
soles to be used by the MÜREN system. 

We want to utilise the capabilities we’ll 
acquire in this project at a later stage 
on the modernisation of PREVEZE class 
submarines.
In the Test and Measurement Ship proj-
ect, we’ll again provide IPMS, similar to 
the one we used in the MİLGEM. Finally, 
as part of the modernisation work for 
BARBAROS class frigates, we were se-
lected by HAVELSAN as the CMS hard-
ware supplier. Within the scope of this 
project, we’ll be integrating the STIR 1.8 
fire control radars used on these ships 
to the GENESİS CMS.
In addition to these, we’ve also taken 
part in an export project as the subcon-
tractor of a private shipyard in Turkey. 
We’ve already completed our deliveries 
in this project and have entered its final 
stage. Through TNL, we’re also making 
operator consoles for projects in differ-
ent countries. Furthermore, we provide 
software support in projects covering 
the development and modernisation of 
the TACTICOS, which is a TNL-made 
CMS. With a contract that we expect to 
enter into force in the near future, we 
will, within the scope of a friendly coun-
try’s modernisation project, carry out 
hardware and software development 
activities to resolve the obsolescence 
issues of the TACTICOS Baseline 0 CMS. 
Another important aspect of this project 
from our point of view is that, once we 
remedy the obsolescence of the TACTI-
COS Baseline 0, we’ll also gain the abil-
ity to provide support services for this 
system. It’ll basically become a CMS on 
which YALTES engineers can carry out 
all the software- and hardware-related 
work. After the project, YALTES will be 
in charge of conducting the hardware 

Our activities aren’t just limited to surface ships. With the MÜREN-AY 
project, we’ve entered the world of submarines as a subcontractor 
of TÜBİTAK. The project covers the development of certain interface 
units for the operator consoles to be used by the MÜREN system. We 
want to utilise the capabilities we’ll acquire in this project at a later 
stage on the modernisation of PREVEZE class submarines.
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YALTES is taking part 
in the modernisation 
of BARBAROS class 
frigates
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and software changes, and testing and 
integrating these modified systems as 
required. At YALTES, we see ourselves 
as a company whose expertise primarily 
lies in the field of CMS. With this project, 
we’ll achieve a position where we not 
only supply CMS hardware, but can also 
assume full responsibility for a com-
plete CMS.  Through TNL, we’ll be able 
to acquire other similar projects around 
the world involving the TACTICOS. For 
this, there are about 100 candidate plat-
forms in the world.

MSI TDR: And these developments 
concerning the TACTICOS, where do 
you think they will take YALTES?
Mehmet KİTİŞ: They will take us 
from being a company that supplies  
CMS hardware to one that can offer 
solutions to platforms of various sizes. 
There is no other equivalent in Turkey 
for this capability we’ll acquire. We pre-
viously had works aiming to offer com-
bat management systems solutions to 
platforms of a certain size. Combining 
the output of these works I mentioned 
with the developments on the CMS side, 
we’ll become a company that can pro-
vide solutions to the TACTICOS Base-
line 0. Meanwhile, we’ll of course also 
continue to support Thales’ work on the 
TACTICOS Baseline 2.
With the modernisation of the TACTICOS 
Baseline 0, we can reach an important 
market in the field of CMS, as there  
are many countries that tend to prefer 
modernisation because of budget re-
strictions. We can achieve significant 
capability improvement at highly com-
petitive costs.

MSI TDR: Among the projects you’ve 
been involved in, MİLGEM stands 
out as the one where YALTES has 
contributed the most, by offering 
indigenous solutions. Could you 

share with us the details of your 
contributions to the MİLGEM project?
Mehmet KİTİŞ: On the CMS hardware, 
we performed some changes and adap-
tations on the consoles, and also applied 
obsolescence management. The video 
distribution and display were made to 
be entirely digital. Specific improve-
ments were also made to the command 
unit, as well as certain special purpose 
hardware. The most important change 
was made to the IPMS. Unlike the proj-
ect’s first and second ships, the third 
and fourth ships use the PİKET 3000®, 
an indigenous solution we developed 
entirely from our own resources. From 
the standpoint of the end user, this 
system didn’t have many changes at a 
system interface level; however, apart 
from several off-the-shelf products it 
contains, the design of the software and 
hardware operating in the background 
was entirely made by YALTES engineers. 
We’re not adapting a foreign product to 

Turkey. This has allowed us to take the 
local content ratio to above 80 percent, 
with the remaining 20 percent relating 
to certain products that have yet to be 
certificated, such as the server.

MSI TDR:  Following the MİLGEM, 
what will YALTES do with the İ class 
frigates?
Mehmet KİTİŞ: Our target is not just 
to maintain the work share we had in 
MİLGEM, but also to increase it even 
further. For the İ class frigates, we pro-
posed the PİKET 3000® series IPMS, 
which we had developed for the third 
and fourth MİLGEM ships. I can’t go 
into any more detail, as the shipyard 
selection and proposal stages of the 
project are still ongoing. Our proposal 
fully meets the requirements outlined 
in the technical specifications; however, 
as part of the contract, we might have 
to add some additional capabilities. We 
may, for instance, consider converting 

YALTES’ Machine Control Room (MCR) console stands out as an ergonomically designed workstation for operators
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the Integrated Bridge Console to an 
Integrated Bridge System. As for the 
CMS, it’s almost definite at this stage 
that we’ll be using our ADVENT config-
uration console. In addition to the new 
type consoles with 32-inch screens – 
which will also be used in the moderni-
sation of the LHD and BARBAROS class 
ships – our proposal also includes, as 
CMS hardware, a fully digital Combat 
System Video Network that supports 
4K resolution and interface cabinets. In 
our proposal, we’ve taken into account 
all the chronological developments as 
well as past choices relating to the CMS  
hardware in the Turkish Naval Forces’ 
inventory.

Standing Ahead of 
Competitors in the Field 
of Consoles
MSI TDR: You’ve been working 
on console and interface cabinet 
production since 2003, and have 
delivered more than 200 units so far. 
However, there are also companies 
of different sizes in Turkey offering 
alternative products. How would 
you list the points where YALTES is 
superior to its competitors in this 
particular area?
Mehmet KİTİŞ: Among our primary ar-
eas of activity, the production of console 
and interface cabinets for CMS hard-
ware is certainly the most important. 
Since the GENESİS project, we’ve been 
developing and delivering CMS hard-
ware for all projects of the Turkish Na-

val Forces. In recent years, we’re no 
longer limiting ourselves to naval sys-
tems, and have started, as an ASELSAN 
subcontractor, to design, qualify and 
produce military standard consoles for 
land platforms as well. We’re constant-
ly developing our products by looking at 
the feedback we get from users, and by 
taking into account the preferences of  
ARMERKOM, ASELSAN and HAVELSAN. 
Meanwhile, for the hardware we’ve 
delivered through TNL, we also keep 
receiving feedback from users operat-
ing in very different environments and 
conditions. Having TNL, a world brand 
in CMS, as a partner is a big advantage. 
TNL’s vast experience helps us enor-
mously when making certain choices. 
We’re not just a company that develops 
and produces hardware; we also work 
on software development for CMS. As 
a company with full spectrum expertise 
on CMS, we see that this experience 
sometimes has a positive impact on our 
choice of hardware. In addition to CMS 
hardware, we also develop and pro-
duce hardware and cabinets with differ-
ent requirements for IPMS and bridge 
systems. Considering the experiences 
we’ve acquired for all these activities, 
I can say that these positive gains have 
certainly put us ahead of our competi-
tors operating in this field.

MSI TDR: We also keep hearing 
news of exports concerning YALTES 
consoles. One recent example we’ve 
heard of is that YALTES will produce 

combat consoles as part of a program 
conducted by a European shipyard 
for a South American country. Could 
you tell us more about this specific 
development?
Mehmet KİTİŞ: The news you mention 
is accurate. A European-based shipyard 
did, at the beginning of this year, sign a 
contract with the naval forces of a South 
American country for the construction 
of an OPV class ship. We then signed a 
contract directly with this shipyard for 
the development and production of the 
combat consoles to be installed in the 
combat operations centre. We were al-
ready familiar with this project. In fact, 
we’re already providing the CMS con-
soles and console interfaces of this ship 
through our partner, TNL.

MSI TDR: In a previous interview 
we made with you on May 2014, 
concerning fourth generation operator 
consoles, you said that your target 
is “to supply 250 consoles through 
Thales over the next five years.”  
How is your work in this regard moving 
forward? Have you had to make any 
updates to this target?
Mehmet KİTİŞ: Updating or revising tar-
gets becomes unnecessary, if you es-
tablish them right from the outset. We 
haven’t deviated from our initial target, 
and are confidently moving forward. 
Meanwhile, we’ve proposed, through 
our partner, a slightly modified version 
of our fourth-generation operator con-
sole to the naval forces of a European 
country. If this project is approved, we’ll 
actually have to revise our target up-
wards. This revision may require us to 
add up to 80 consoles.

Among our primary areas of 
activity, the production of console 
and interface cabinets for CMS 
hardware is certainly the most 
important. Since the GENESİS 
project, we’ve been developing 
and delivering CMS hardware for 
all projects of the Turkish Naval 
Forces. In recent years, we’re 
no longer limiting ourselves to 
naval systems, and have started, 
as an ASELSAN subcontractor, 
to design, qualify and produce 
military standard consoles for 
land platforms as well. 
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MSI TDR: One area that YALTES 
has been inclined towards in recent 
times is mission systems for low 
tonnage naval platforms. Could you give 
us an update on the latest situation with 
our activities in this area?
Mehmet KİTİŞ: Thales’ CMS can be ap-
plied to a very broad range of surface 
platforms. We’re speaking of CMSs that 
are flexible enough to be used in vessels 
of very different sizes and functions, 
from aircraft carriers to single-gun 
patrol boats. Even so, when it comes 
to low tonnage naval platforms, the 
requirements become simpler, which 
in turn makes the budget allocated for 
these systems very limited. No matter 
how hard you try to reduce the size of 
CMSs that are high performing in the 
classical sense, they still remain overly 
capable for these platforms. There is a 
need for simpler, relatively less capa-
ble systems that cost less and can be 
easily used by operators. So, based on 
this idea, we’ve come up with a differ-
ent design for a mission system, and 
have already completed our studies on 
it. The system we’ve come up with is a 
fairly competitive product in terms of 
cost-to-performance ratio, and there is 
no other company offering such an inte-
grated solution. There are a number of 
proposals we’ve advanced, through pri-
vate shipyards, to the coast guard agen-
cies of other countries. We’re continuing 
our efforts to promote this product both 
to private shipyards and within Thales 
itself.

MSI TDR: Another area you’ve started 
to focus on in recent times is cyber 
security. Could you give us an overview 
regarding your activities in this area?

Mehmet KİTİŞ: Cyber security is a very 
broad area. You have companies of all 
sizes across the world, each contribut-
ing to this field in their own way. Just 
as you have product-based projects 
and activities in this area, you also have 
system-based solutions being put on 
the market. In this area that stretches 
far and wide, Thales has been working 
and growing for quite some time in ac-
cordance with a broader plan. In 2015, 
we, at YALTES, have made our own en-
try into this area by taking charge of the 
maintenance contracts for Thales ser-
vices providers in Turkey.
For the coming period, there are two 
things on our cyber security agenda that 
we’ll be focusing on. One is about certi-
fied products. Thales’ goal is to have all 
its solutions certified, in a cyber security 
sense. In this way, it wants to make its 
products more resistant against cyber 
attacks, and we’ll be doing the same 
with our own products. To this end, we’ll 
be taking part in a number of activities 
over the course of 2018, and expand the 
focus of our activities on this field.
The second item on our cyber security 
agenda is to offer Turkey the capabil-
ities that Thales gained through its cy-
ber security investments. For example, 
Thales acquired the company Vormetric 
in 2016. This company’ solutions enable 
the secure transport of biometric data 

from one point to another in a network 
environment, as well as the examination 
of this data. This provides users with an 
important capability. Supporting such 
solutions in Turkey through YALTES will 
certainly have a positive impact on cus-
tomer satisfaction, given how necessary 
they are for the country.

MSI TDR: Since 2015, you’ve been using 
the YALTES Experience to demonstrate 
your solutions to visitors in a realistic, 
scenario-based environment. What can 
you tell us about the contribution the 
YALTES Experience has made to your 
business development efforts?
Mehmet KİTİŞ: Since it first opened, 
we’ve welcomed many visitors to our 
YALTES Experience environment. The 
profile of our visitors is quite diverse, 
ranging from high-ranking politicians 
to the end user’s ship personnel. We’re 
constantly developing this environment 
and by adding our newly developed soft-
ware and hardware to it we can improve 
its functionality and keep it up-to-date. 
We use it not only in our development 
activities, but also for training purposes 
and as a testing environment for newly 
developed software and hardware. Its 
greatest benefit is that it allows poten-
tial customers to have a first-hand and 
on-site experience of certain choices 
and concepts, before they are even ap-

The YALTES Experience
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plied to a product. In this environment, 
customers and users are given the op-
portunity to have direct experience of 
real hardware and software, by touch-
ing and feeling them, so to speak, and 
to try out the different ideas they have 
in mind. This has led to some very good 
results. And we’re happy to hear that 
some of our competitors, as well as cer-
tain defence companies we work with, 
are taking steps to develop similar en-
vironments.

MSI TDR: In the last two or three years, 
we see that YALTES is really putting 
emphasis on Performance Based 
Logistics (PDL). You even made a 
presentation on this at Naval Systems 
Seminar 2015. So, what is the latest 
situation with your PDL-related work? 
Have you signed any contracts in this 
regard?
Mehmet KİTİŞ: I can’t really say that our 
work in this area is going as fast as we 
would’ve hoped. Excluding the armed 
forces of certain developed countries, 
the idea of the end user handing over 
maintenance and use-related respon-
sibilities to the industry, under certain 
terms and conditions, has yet to gain 
widespread acceptance. Users already 
have a repair and maintenance infra-
structure that they have created over 
the years with sizeable investments. So 

it’s going to take some time before they 
agree to drop these responsibilities and 
hand them over to the industry. We’re 
considering PDL not just for our own 
products, but potentially for all systems 
and products in the inventories of the 
Turkish Armed Forces and Coast Guard 
Command. In this context, we haven’t 
yet signed a PDL contract, although we 
do have a number of product-based ac-
tivities. We expect to sign a maintenance 
and repair contract soon enough, but it’s 
likely to be of limited scope.
Furthermore, we’re also continuing our 

work to meet the requirements of the 
combat management systems made by 
Thales that are currently used by the 
Turkish Naval Forces Command. 

MSI TDR:  What is YALTES doing on the 
exports front? What has your average 
annual export figure been recently? 
Do you export through Thales, or are 
there export activities you conduct 
separately?
Mehmet KİTİŞ: We consider exports to 
be very important for YALTES. As of now, 
YALTES-made hardware and software 
are serving end users in 23 countries. 
We perform our exports mainly through 
Thales. In addition, we also export some 
of our solutions and products indirectly 
through private shipyards. As you may 
also appreciate, as a company with a 
team of 70, the resources we can put 
aside to promote and market our prod-
ucts for export purposes in rather limit-
ed. It’s at this point that we see the advan-
tages of being a Thales subsidiary, which 
allows us to utilise Thales’ global network 
for export-related product promotion. 
But when we market our own products 
through private shipyards, we do so with 
our own team. All of our products, except 
for those developed specifically for the 
Turkish Armed Forces, are export-ready, 
and candidates for gaining significant 
achievements in export markets.
We foresee that the business volume of 
other Thales units will also grow in the 
coming period. This will also have an 
effect on YALTES. We’ve put growth in 
exports among our priority targets. Our 
aim is to have exports reach 30 percent 
of our turnover, at a minimum.

YALTES develops 
and delivers it first 
submarine product 

within the context of the 
MÜREN-AY project
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MSI TDR:  Turkey has various naval 
projects in store, such as the National 
Submarine (MİLDEN), the TF-2000 
Anti-Air Warfare Frigate and the Fast 
Patrol Boat project. What roles would 
you like have in these projects?
Mehmet KİTİŞ: Until now, YALTES has 
managed to stay on its feet by focusing 
and increasing its expertise in a partic-
ular area. All our contracts and prod-
ucts generally focus on the naval forces. 
That’s how we want to move forward. 
Our aim is to take part in any project 
that involves CMS hardware, IPMS, data 
and video networks used on ships, and 
similar systems. In Turkish naval proj-
ects, there already seems to be a gen-
eral model in place: On one hand, you 
have the business partnerships with 
ASELSAN and HAVELSAN; while on the 
other, we have the private shipyards. In 
this model, we position ourselves more 
under the ASELSAN and HAVELSAN 
business partnerships. As long as there 
isn’t a change in our product range, 
we’ll work to maintain the same position 
in the industry.
In the projects you mentioned earlier, 
once again we’ll be proposing our solu-
tions developed by Turkish engineers, 
which possess very high local content 
ratios. We’re making our preparations 

in accordance with the Turkish Naval 
Forces Command’s future require-
ments.

MSI TDR:  What sort of YALTES can we 
expect to see in five years’ time, when 
you celebrate your 20th anniversary?
Mehmet KİTİŞ: Thales’ goal is to have 
a larger and more sustainable YALTES. 
Thales’ support in this regard is clear 
and unmistakable. Thales has the po-
tential to invest in new technologies and 
companies, and it wants YALTES to be at 
the centre of its activities in Turkey.
Given this picture, we can say that our 
aim is to increase our turnover by 1.5, 
and to raise exports to 30-40 percent of 
our turnover by our 20th anniversary.

MSI TDR: What will be on YALTES’ 
agenda during the NSS 2017?
Mehmet KİTİŞ: YALTES has supported 
the NSS since the first time it was held. 
This year, we’ll present our new gener-
ation solution for on-board video distri-
bution. We’ll describe where the world 
is headed in this area.
I said earlier that we’ve started to use 4K 
resolution screens on our consoles. You 
need to have a suitable video network 
if you want to transfer images of such 
quality to your screens. We’ve trans-

formed the video network into one that 
is entirely digital. We’re closely follow-
ing developments worldwide, and have 
been making important investments in 
this area for the past couple of years.

MSI TDR: Is there anything more you 
like to add or mention?
Mehmet KİTİŞ: In its 15th year, the 
words that most aptly define YALTES are 
indigenous design, maximum domestic 
contribution and exports. We’re working 
with an entrepreneurial spirit, to make 
sure these words will remain valid for 
our company in the future. At a recent 
general meeting of Thales in which we 
participated, there were discussions 
about how an unmanned ship could nav-
igate the Pacific Ocean. We studied how 
such a scenario would affect the CMS 
and IPMS. Together with our Dutch and 
Portuguese colleagues, we’ll also be 
taking part in a Thales event in which 
different concepts compete. As part of 
an awareness-raising process, we’ll de-
scribe our own concept, which involves 
the use of satellite images in addition 
to radar and electro-optic sensors. Dis-
cussions on this topic are likely to con-
tribute to our products. In brief, we’re 
preparing for the future by keeping our-
selves open to the world.

On behalf of our readers, 
we would like to thank Mehmet Kitiş, 
General Manager of YALTES, 
for taking the time to answer 
our questions and providing us 
with valuable information.

I said earlier that we’ve started to use 4K resolution screens on our 
consoles. You need to have a suitable video network if you want to 
transfer images of such quality to your screens. We’ve transformed 
the video network into one that is entirely digital. 

Left to right: İnci Özkara, Administrative Affairs and Security Manager at YALTES; Birol Tekince, Coordinator of Editorial Board and International Relations at MSI TDR; 
Mehmet Kitiş, CEO of YALTES; Ümit Bayraktar, Publisher and Executive Editor, MSI TDR; and Reha Başatlı, Business Development and Proposals Manager at YALTES
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In the eyes of the authorities, various events and incidents 
in the 1960s and 1970s appeared to herald the beginning of 
the era of guided missiles. Such events included the sink-

ing of the Israeli Navy’s destroyer, Eliat by Styx guided missile 
fired from the Egyptian Navy’s Komar class fast patrol boats 
in 1967; the use of Styx in India’s attack against Pakistan’s 
Karachi Harbour in 1971; and the world’s first guided missile 
confrontation during the Yom Kippur War between Syria and 
Israel in 1973, in which Syrian boats were defeated by Gabriels 
with ranges shorter than the Styx. For some reasons, how-
ever, these same authorities overlooked the fact that in the 
Battle of Latakia in 1973, the Israel Navy had to use a 76 mm 
gun against a Syrian torpedo boat that did not pose a threat 
requiring the use of missiles… There was the growing percep-
tion at the time that, guns were a lingering habit of the past, 
and the possibility of naval guns falling out of use, was even 
voiced in certain deliberations. Nevertheless, despite the ap-
pearance of ships without guns towards the late 1970s, and 
the often-mentioned view that guns were out-dated weapons, 
today guns continued to hold their place among the main ar-
maments of ships. The reasons for this are manifold:

Naval Guns 
Continue 

to Remain 
Indispensable

Despite claims from time to time 
that naval guns will eventually be 

replaced by guided missiles on the 
battlefield, guns continue to be 

indispensable weapons for naval 
platforms. Recent developments in 

technology have shown that naval 
guns will retain this position in the 

future as well. In this article, we 
compiled for our readers the latest 

information on naval guns.
Sinan TOPUZ / sinantopuz1990@gmail.com
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ASELSAN achieved significant export successes with its SMASH system. 
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n	 The task of naval forces is not limited to fighting enemy
 ships or aircraft by using missiles over long distances.
n	 Compared with guided munitions, guns are undoubtedly

more cost-effective. In fact, some missiles can even be 
more expensive than their targets. War is inextricably 
linked with economics, and the amount of damage that 
weapons inflict (in economic terms) should obviously 
be greater than their cost. But of course, there are 
number of intricate factors which need to be considered 
on a case basis. For example, in the 1980s, the US 
Navy worked on a project involving the use of infrared 
guided munitions in 5-inch guns (which are still in use 
today) as a final line of defence against air threats, with 
the guns having a firing rate of 10 rounds per minute. 
However, the project came to halt when the cost of a 
single munition climbed to $40,000. The issue here was 
not just about comparing with the cost of a Standard air 
defence missile, which comes with an approximate unit 
cost of $600,000. Considering that a ship’s magazine can 
accommodate 600 munitions, filling the entire magazine 
with these munitions was found to have a total cost of 
$24 million. On the other hand, the same magazine 
could accommodate 40 Standard missiles, which would 
also results in a total cost of $24 million. It therefore 
seemed more logical for the US Navy to store 40 Standard 
missiles on board, leading them to opt for these missiles 
instead. The hit probability of the weapons, as well as the 
amount of ammunition spent for a single target, were 
also taken into account in these calculations. 

n	 Ships can only carry a limited number of guided missiles
on-board, and vertical launchers cannot be reloaded at 
sea. On the other hand, they are capable of transporting 
larger quantities of gun ammunition. Guided missiles 
are mainly kept for use against high-value targets, and 
other targets which cannot be engaged with guns. The 
United States is nowadays pondering how it can resupply 
guided munition at sea, in the face of China’s numerical 
superiority. [1]

n	 Defending against gun projectile is far more difficult
 than neutralising missiles. In theory, point defence 
systems can also shoot gun munitions in the air, but 

when used in sustained manner for long periods of 
time, these systems can also run out of ammunition. 
Besides, defending against gun munitions, which can 
reach tremendous speeds, may very well be beyond the 
capabilities of existing countermeasure systems. For 
example, the speed of munitions fired from the 150 mm 
guns of the US Navy’s Zumwalt class destroyers are 
expected to reach 5-6 Mach, and targets are expected to 
little or no chance to defend against such projectiles.

n	 Electronic jamming is also ineffective against unguided
 projectiles.
n	 Guns can also engage at extremely close targets. 
n	 Most missiles have a minimum effective range, 
 while guns can open fire at targets without having to deal
 with such restrictions.

What Technology Brings
Naval guns are also receiving their share of technological 
developments. The appearance of today’s modern guns dif-
fers considerably from the naval guns of the past. The plat-
ing used to protect the guns from the wear of harsh marine 
and weather conditions is also used to minimize their size on 
enemy radars. New image have started to make naval guns 
appear almost as modern robots. Parts and components 
around guns, such as frames, that used to increase their 
radar cross-section area have also been removed. Even the 
round barrels of some of these guns are now housed within 
an angled plating, which allows slight yet relevant reductions 
in their radar cross-section area. To reduce the radar echo 
signals the enemy might detect, certain guns are stored in 
special compartments when not in use.
The 12.7 mm Browning M2HB used in the movie Pearl Har-
bour by Chef Dorrie Middler, starred by Cuba Gooding Jr., to 
shoot down a Japanese aircraft is not classified as a gun, or 
cannon. Likewise, the 7.62 mm and 14.5 mm are also not in-
cluded among gun class weapons. These weapons are gener-
ally used to provide protection against enemy boats, pirates, 
swimmers and terrorists within a one- to two-kilometre pe-
rimeter of the ship. The 14.5 mm is especially preferred by 
Russians on large ships, of its longer range and greater ef-
fectiveness.

The BAE Systems-made Mk 45 guns 
are the main armament used in the 
YAVUZ and BARBAROS class frigates.
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Although 20-30 mm guns were overlooked for a long time, 
they have also started to be installed on ships as standard 
equipment after the Falkland War and the USS Cole inci-
dent, primarily for use against aircraft flying at low altitude 
and boats within a range of three to five kilometres. Their 
automatic high rate of fire has particularly made them the 
preferred armament of smaller ships. While the single bar-
rel types are generally used against surface targets, multiple 
barrel versions are, owing to their tremendous volume of fire, 
used against air targets. These guns are preferred in a broad 
range of ship types for the following reasons:
n	 They offer more alternatives during responses to incidents
 such as asymmetrical terror attacks and piracy, and 
 can be used for warning shots;
n	 They are relatively low cost; and
n	 They are light weight.
Meanwhile, the effectiveness of these guns has also been 
enhanced by their ability to use automatic mode; their in-
corporation of upgraded optic or radar fire control systems; 
and their ability to be fired even at high sea states. In Turkey, 
ASELSAN has achieved great success with 25 mm, 30 mm and 
35 mm systems. Meanwhile, systems such as the Phalanx, 
Goalkeeper and AK 360 – which can be used as point defence 
systems – have also been developed across the world. 
Navies worldwide rely on different criteria when selecting 
gun systems. These criteria vary depending on the concept, 
doctrine, tactics, technique and principles of the respective 
countries, as well as the platforms on which the guns will be 
deployed. Tens of features, similar to the ones we are used to 
see in automobile magazines, such as expected performance, 
cost and purpose of use, are all weighed and considered when 
comparing and selecting gun systems. The purchase process 
of gun systems is similar to the one that begins when we ask 
ourselves “What kind of a car should we buy?”, in order to de-
termine the model we will acquire. The competition here is not 
only between manufacturers, but also between various diam-
eters such as 20 mm, 25 mm and 30 mm, 57 mm and 76 mm.
Sample factors which mark the winner of this competitive 
comparison between different guns can be listed as follows:

n	 Against what kind of targets will it be used? 
 Air, land or surface?
n	 Is there a service and maintenance network? 
 Are there qualified operators and maintenance personnel,
 and what is their level of expertise?
n	 What is the range and rate of fire? Can it be used

automatically? Who else is using it? What is the amount 
of electricity it consumes, relative to the electricity 
generated by the platform on which it will be used on?  
How does the accuracy of a single round vary depending 
on distance? What is the rate of accuracy on the intended 
target? How does its accuracy vary according to range?  
What is the percentage likelihood it neutralise a target 
to a certain extent? For example, how many rounds are 
needed to 80 percent neutralise a target? What is the 
ratio between munition size and the storage capacity of 
the ship’s magazines? What are the capabilities and costs 
of the munitions used with the gun?
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Leonardo’s 76 mm gun, 
used on GABYA class frigates.
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The 155 mm gun 
system used in the 
Zumwalt class destroyers, 
seen here during its 
testing on a land-based 
platform. 
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n	 What is the weight of the gun and its munitions? 
(How will these influence the ship’s balance?) Does 
the weapon have to be cooled? If so, how is this cooling 
requirement met? How often and for how long is firing 
interrupted due to warming? How many ready-to-fire 
munitions does it have? What is the time required for 
reloading? What is its performance during continuous, 
uninterrupted firing? What is its maintenance 
requirement? What is the barrel lifespan? Can the gun 
use programmable munitions?

This list of questions can of course be many pages longer. 
Our intention here is just to give a general idea of the fac-
tors considered in selection process, rather than listing all of 
them. Moreover, purchasers may also consider certain fea-
tures to be sufficient for meeting their requirements without 
looking for the absolute best, or define other priorities.

Numerous Options to Choose from
In this section, we will list the features of naval guns with dif-
ferent diameters and calibres.

20 mm / 0.78 inch
Widely used by the US during 
World War II, it is also the di-
ameter used in the Phalanx 
point defence system, currently 
found in the inventories of the US 
and its allies. The Phalanx was 
initially developed for point air 
defence, but later upgraded to 
counter asymmetric surface 
threats as well. The 20 mm may 
be used in all types of floating plat-
forms, against small targets and 
asymmetrical threats. It has both 
automatic and manually-con-

trolled versions. The main differences between these two 
versions is related to (1) their means of control, (2) whether 
they are stabilised or not, and (3) their fire control methods.

25 mm / 0.98 inch
The US Navy is the largest user of 25 mm guns. There are two 
25 mm Mk 38 Bushmaster guns in their Arleigh Burke class 
destroyers. Depending on the situation, they can be used either 
manually or automatically. There are also indications that they 
will also be used in the new Littoral Combat Ships (LCSs) and 
Landing Platform Docks (LPDs) of the US.
ASELSAN, which is continuously increasing its market share 
in the field of naval weapon systems on its way to becoming 
a globally-preferred company, offers a product of this diam-
eter as well. The 25 mm Remote Controlled Stabilised Naval 
Gun System (STOP) is already in use in the inventory of the 
Turkish Naval Forces Command (TNFC). The 30 mm SMASH 
and 25 mm STOP systems are members of the same product 
family, and are largely similar except for the calibres of the in-
tegrated automatic guns. ASELSAN underlines that for poten-
tial customers, having the capabilities to manufacture 25 mm 
ammunition locally is a factor which affects their preference 
for this type of system.
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The 100 mm gun, used in BURAK class corvettes.

ASELSAN’s STOP system, 
used by the Turkish Naval 
Forces Command.
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27 mm / 1.06 inch
The use of this calibre around the world is some-
what limited. It is a diameter which is especially pre-
ferred by the German Navy, with the 27 mm Mauser  
MLG27 RWS having been installed on recently built German 
ships. Its firing rate of 1,700 rounds per minute is significant, 
and with its 4 km range, competes with 30 mm guns in terms 
of effectiveness against air targets.

30 mm / 1.18 inch
This widely-used diameter inflicts more kinetic energy on 
the target than smaller diameters, and also features a lon-
ger range. ASELSAN’s SMASH system fitted with a 30 mm  
Bushmaster II cannon has drawn significant attention over-
seas. Malaysia has been the latest customer of the SMASH, 
having selected the weapon system for its High Sea Patrol 
Boats. ASELSAN is signalling that in 2018, it will play a more 
active role in the global market with its SMASH system. Ad-
ditionally, the Netherlands’ point defence system named 
Goalkeeper and the Russian Ak-630 are also rank among the 
weapon systems using 30 mm ammunition. The US Navy, on 
the other hand, relies on the 30 mm Mk 46 Gun Weapon System  
(GWS) – which can be fired as a defensive weapon with a  
2,000 metre range and a 200 rounds per minute firing rate – 
on its San Antonio class LPDs and its LCSs in surface warfare 
configuration. The Oerlikon, Mk 44 Bushmaster and CRN 91 
also stand out as the popular and widely-used systems of this 
diameter.

35 mm / 1.38 inch
The leading system on the market of this diameter is the 
Millennium Gun, which has been developed by Rheinmetall 

Air Defence AG, formerly known as Oerlikon Contraves. De-
signed as a compact and easy-to-assemble system, it has a 
firing rate of 1,000 rounds per minute and carries 250 ready-
to-fire munitions. Its AHEAD munitions can be programmed 
to detonate at the desired distance from the target. Although 
its list of technical features indicates a higher performance 
than the 20 mm and 30 mm, this gun is not widely used.
Turkey’s Doğan class fast patrol boats also use 35 mm guns, 
and ASELSAN is currently working on the 35 mm segment. 
As a prime contractor, the company has developed the  
KORKUT, a 35 mm air defence system, for the Turkish Land 
Forces within the context of the Self-Propelled Low Altitude 
Air Defence Gun System Project. The contract related to the  
KORKUT’s serial production has been signed in May 2016.  
In addition to conventional ammunition, the KORKUT is  
also capable of firing 35 mm airburst ammunition, anoth-
er product developed by ASELSAN. Reported to be highly  
effective not only against classical air threats such as  
aircraft and helicopters, but also against modern air tar-
gets such as air-to-ground missiles, cruise missiles and 
unmanned aerial vehicles, the KORKUT system appears to 
be a high potential air defence system alternative for navies 
around the world.
In 2016, ASELSAN launched the development works for 
the KORKUT-D, the naval variant of the KORKUT for close 
air defence missions against the guided munitions of ship 
platforms. The KORKUT-D will be able to autonomously de-
tect, identify, track and destroy targets with its advanced 3D 
search and track radar, electro-optic sensor and 35 mm twin 
barrel gun system equipped with airburst ammunition. The 
preliminary prototype of the system is planned to be tested 
against guided munitions in a naval environment.

ASELSAN is 
also developing a 
naval variant 
of the KORKUT 
for marine 
operations.
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40 mm / 1.57 inch
This barrel diameter has become almost synonymous with 
the Bofors company. Although widely used during World War 
II, their firing rate proved insufficient against jet aircraft. Af-
terwards, the L70 model was developed. Nowadays, Bofors 
continues to produce the 40 mm in various different models; 
however, their popularity has never reached to the levels of 
pre-guided munitions era. The Italians, on the other hand, 
use the 40 mm in their Dardo systems with a different ap-
proach. Dardo offers a point defence concept relying on air-
burst ammunition. The Italians are still continuing the 40 mm 
tradition with the Forty Light, introduced by Leonardo during 
IDEX 2015. This system offers a fully automated option, which 
weighs two tons, lacks any entrance to the deck, and has  
72 ready-to-fire munitions and a firing rate of 300 rounds per 
minute. In addition, Leonardo has also announced its goal of 
entering the 30 mm market with a light and high-rate-of-fire 
gun. [2] The TNFC’s KILIÇ class fast patrol boats and TUZLA 
class patrol boats, as well as the Search and Rescue Ships 
of the Turkish Coast Guard Command, are using Leonar-
do-made 40 mm guns.

57 mm / 2.24 inch
Although the main user of this diameter appears to be Russia 
with its twin barrel gun systems, the US Navy has also opted for 
the 57 mm in its LCS and coast guard ships, thus also becom-
ing a significant user of this calibre. The Americans selected 
the 57 mm after determining its effectiveness against fast sur-
face targets and low altitude air targets. The capabilities of the 
developed 3P smart ammunition include the ability to set the 
time of detonation, explosion upon impact with the target, and 
armour penetration. The Swedish and Finnish Navies have also 
selected the 57 mm for their corvettes and fast patrol boats.
After the US picked this diameter for its LCSs, navies across 
the world began to take a closer look at the 57 mm. Although 
their diameters are different, there are now discussion on 
whether it can compete with the 76 mm. Meanwhile, the Frig-
ate Programme Office reports that 57 mm Advanced Low Cost 
Munition Ordnance (ALaMO), which are expected to be opera-

tional by 2019, can, after seeing use 
in the LCSs, also be employed in the 
FFG(X) project of the US. [3] It is still 
not clear at this stage whether the 
Super Rapid with 76 mm Strales will 
compete for the same project.

76 mm / 3 inch
This diameter is considered to offer 
the best balance in terms of range, 
firing rate and firepower. Its great-
est advantage is its ability to pro-
vide high firepower even to smaller 
ships, and it is currently employed 
by the navies of over 60 countries. 
Leonardo is the largest produc-
er of 76 mm gun systems. The  
Russian and Chinese AK-176 
guns also fulfil the same role. The  
Russians announced some time 
ago that they are developing the 
9-ton AK-176MA, which is lighter 

than the 16.8-ton AK 176, for their new Karakurt class cor-
vettes. Meanwhile, the Chinese variant of the AK-176 is called  
H/P J-26. The Chinese gun features a design which reduces 
its radar signature, and the amount of ready-to-fire ammuni-
tion it deploys is reported as 150 by open sources.
With its firing rate of 120 rounds per minute and range of  
15 kilometres, Leonardo’s 76 mm gun is the preferred arma-
ment of many navies. The company has also produced muni-
tions that move within the radar beam that locks on the target, 
demonstrating that the number of munitions to be fired can be 
reduced. Moreover, open sources also describe that while the 
interception of a missile flying at low altitude would require 
15 to 20 normal munitions, guided gun munitions can reduce 
this number to 3 or 4. The 76 mm calibre is also fielded by the 
TNFC in its fast patrol boats and GABYA class frigates.
100 mm / 3.9 inch: This is a barrel diameter preferred mainly 
by Russia, due to its firepower and range. For ships in similar 
tonnages, other countries tend to prefer the 76 or 127 mm 
gun. For example, the French have opted for 76 mm guns in 
their HORIZON and FREMM class ships, instead of 100 mm 
guns. This diameter is also used in TNFC’s BURAK class cor-
vettes and school ships.

Which One to Prefer?
The disadvantage of gun munitions that may be used 
with the Strales system includes their high cost. 
However, it will definitely be more appropriate to 
compare the total costs of munitions required to 
neutralise various types of targets with the total 
cost of other armaments/guided munitions that will 
perform the same task, by also taking into account 
their respective ammunition capacities (in other words, 
how many munitions can be stored). For example, its 
takes time to decide whether to go with €50,000 worth 
munitions that can be used against both guided missiles 
and ground targets, or whether to opt for missiles 
valued at €300,000 to €400,000 each, millions of euros 
in total.

Phalanx
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114 mm / 4.5 inch
This has been the standard diameter for the Royal Navy since 
1938s. It was used thousands of times in the Falklands to sup-
port the ground war, for shore bombardment, and against air 
targets. Its firing rate is relatively low due to the 10-second 
waiting time needed before the gun is ready to fire. Housed 
inside gun turrets with low radar cross-sections, these guns 
are used in Type 23 frigates and Type 45 destroyers of the 
Royal Navy.

127 mm / 5 inch
Still one of the most widely used guns in the world’s na-
vies. Although its reaction against rapidly moving targets is 
deemed to be limited, it is described in the military litera-
ture as a system usable against both naval and air targets. 
Among the most popular guns of this class are BAE Systems’ 
Mk 45 and Leonardo’s 124/54. The effective range of this cal-
ibre guns is around 20 to 25 km (12.4 to 15.5 nautical miles) 

against surface targets, and around 15 to 18 km (9 to 11 nauti-
cal miles) against air targets. The development of guided and 
extended range munitions has further increased the interest 
in this diameter. Recent developments have allowed the guns 
ranges increased to scales of 30 to 120 km (18 to 75 nautical 
miles), for surface and ground targets beyond the enemy’s 
engagement range (in other words, at stand-off ranges). For 
example, Italian Vulcano allows long distance strikes, there-
by reducing the number of guided munitions used. Likewise, 
it has been reported that BAE Systems’ MK 45 has reached 
ranges of more than 20 nautical miles. The 127 mm guns are 
also used in the TNFC’S MEKO class frigates.
News from June 2017 announcing the start of cooperation be-
tween Leonardo and BAE Systems on smart munitions can be 
viewed as a sign that certain things in the market are about 
to change. [4] According to the news release of BAE Systems, 
the two parties will work on a munition that will feature an 
advanced guidance system along with a semi-active laser and 
infrared seeker, which will ensure pinpoint accuracy against 
moving targets.

130 mm / 5.1 inch
When Russia considered the firing rate of single barrel  
130 mm guns as insufficient, and began producing a twin 
barrel version instead. The 130 mm guns are large calibre 
weapons which have also been preferred on China’s Type 52  
D class destroyers. However, deeming the Russian-made 
AK-130 as outdated, Chine eventually produced its own  
130 mm guns. Russia’s Sovremenny class ships are equipped 
with 130 mm guns, and are reported to carry 2,000 munitions.
155 mm / 6.1 inch: This calibre was selected as the long range 
firepower of the US Navy’s Zumwalt class destroyers. Zum-
walt’s 155 mm guns were designed to hit the ground targets 
at distances of 100 kilometres. Furthermore, when radar 
guided high-speed munitions such as BAE Systems’ Hyper 
Velocity Projectile are used, these guns can hit moving tar-
gets at distances of 100 to 150 kilometres. As the 155 mm 
is also used by land forces, this choice initially seemed eco-
nomically viable. However, the weapon was eventually found 
to be hampered problems such as high-cost munitions and 
low rate of fire against air targets. Although the Long Range 
Land Attack Projectile (LRAP) was initially considered as an 
alternative, this munition was avoided due to its cost rang-
ing between $800,000 and $1,000,000. Officials finally picked 
the Excalibur, which was already in use by the land forces 
for high-precision ground bombing, and cost around $70,000 
per munition. The 155 mm’s lower speed compared to the  
127 mm and 130 mm, and the development of long range mu-
nitions for the 127 mm guns, have led to questions concern-
ing the gun’s viability and utility. Although its lighter variant 
was proposed for the US’ Arleigh Burke class destroyers, 
the 127 mm / 5 inch guns continued to be main armament 
of these ships. As the 155 mm has a low firing rate of around  
5-6 rounds per minute, and its recoil impact may adversely 
affect ships, it appears that guns of this calibre will remain 
limited to Zumwalt class vessel for the time being.
Electromagnetic Railgun:  Projectiles fired from electromag-
netically-powered barrels at speeds of 6 Mach are expect-
ed to have longer ranges compared to conventionals, and  
to inflict substantial damage on targets through sheer ki-
netic energy. As these munitions lack any firing or launch  

Goalkeeper
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components (such as gunpowder), and carry less explosives 
due to their primarily kinetic effect upon impact, they will also 
occupy much less space in ships. General Atomics, one of the 
companies working on this subject, has announced plans to 
conduct a firing test with a light-weight system against a fixed 
target later this year, and another test against a missile in 
2018. They also confirmed the possibility to establish bidirec-
tional communication with the projectiles in flight, noting that 
this granted guidance capabilities to long range munition. [5] 
However, for the time being, this type of weapon is confronted 
with the following major problems:

n	 As of today, the 20-32 megajoules of electric power 
 these weapons require can only be met by Zumwalt 
 class ships,
n	 The internal electronic equipment need to be protected
 against the great accelerations the munitions are 
 subjected to, and
n	 The barrels need protection against heating.
Conducting important studies on this topic since 2014,  
ASELSAN has developed the TUFAN Electromagnetic 
Gun System, whose first prototype was displayed at IDEF 
2017. During the firing test conducted in April, the TUFAN 
launched an 80 gram test ammunition at a speed of 1,125 m/s  
(3.39 Mach). The plan in the project is to increase this speed 
by two to two-and-a-half, and to come up with a very long 
ranged gun system. It appears that we are fast approaching 
the days when land and naval forces will begin work on the 
concept and priorities of railguns, which have the potential to 
be equipped with guided munitions.
In conclusion, guns have not lost anything in terms  
of their areas of use and effectiveness. In ships,  
they still continue to assume a supplementary role next to 
guided munitions. They are still produced for use against 
piracy, warning shots, missile limiting areas such as  
coastal areas, shore bombardment, and surface and air 
defence. Guns have such a deeply ingrained place in ships’ 
arsenal that their appearance and form continues to keep  
up with the increasingly robotic and stealth-based sil-
houette of newer ships. And the development of smart  
munitions appears likely to further bolster the popularity of 
naval guns. u
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As a country surrounded by seas on three sides, Turkey’s 
strong history and background in naval areas is nowa-
days continuing with successful commercial and military 

shipbuilding projects. As a design and shipbuilding project, 
MİLGEM represents a shared pinnacle for the Turkish defence 
and naval industry. Due to the gradually increasing perfor-
mance and safety requirements in both military and commer-
cial areas, as well as the need to address difficult sea condi-
tions, it has become essential to utilise advanced engineering 
methods in high technology naval vehicles and platforms, as 
was the case with the prestigious MİLGEM project.
With its deep-rooted experience in computational fluid dynam-
ics, structural mechanics and design, which are highly relevant 
to the naval industry, FIGES has, since its foundation, provided 
engineering and mechanical design support in different phases 

of numerous commercial and military ship projects. Moreover, 
the seamless execution and outcome of the MİLGEM – an ex-
emplary project not only for the naval industry but also for 
other industries – owes much to the local/global resistance, 
shock, vibration, vibroacoustic, underwater explosion and air 
intake  system analysis and optimisation works conducted by 
FIGES. In addition to the MİLGEM, FIGES has also completed 
numerous other naval projects over the past 10 years, such 
as the New Type Patrol Boat (NTPB), MOSHIP, SAR Boat, 
Submarine Manoeuvre Model Development (DEMMOG), Seis-
mic Research Ship, Fleet Replenishment Ship, Landing Ship 
Tank (LST), New Type Submarine, Pilot Boat and MİLGEM-G  

FIGES MARINE: Advanced 
Naval Engineering and Technology

Having provided engineering project 
services and software support in 
Turkey in the field of computer-
aided engineering and R&D for over 
25 years, FIGES is now furthering 
its recently-launched advanced 
technology product development and 
commercialisation efforts through 
the establishment of FIGES MARINE, 
a new department that will provide 
subsystem design as well as physical 
and mathematical modelling services 
specific to the naval industry. 

Mine blast and 
durability simulations

Hydrodynamic force calculations
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projects, which have allowed FIGES to gain significant knowl-
edge and experience. In order to better apply this knowledge 
and experience in a way that contributes to Turkey’s develop-
ment, FIGES will continue both its product and subsystem de-
velopment works and engineering services under the roof of 
FIGES MARINE, with an ever-increasing depth and focus.
The broad spectrum of services offered by FIGES MARINE for 
displacement, planing, semi-planing and special type naval 
vehicles, as well as submarines and amphibious land vehi-
cles, includes hydrodynamic characterisation, form design 
and optimisation, calculation of the vehicle’s dynamic posi-
tions, examination of seaworthi-
ness and manoeuvrability in vari-
ous sea conditions, and calculation 
of movement and acceleration. 
FIGES MARINE’s services also 

covers the design of propeller and water jet propulsion sys-
tems, self-propulsion analysis, cavitation and propeller noise 
calculations, air intake and exhaust system design, evaluation 
of local and global resistance from a structural standpoint, 
vibrational analysis, underwater explosion analysis, acoustic 
and vibroacoustic analyses, ship air signature calculations, si-
lencer design, and naval platform subsystem design.
Directly focusing its experiences in the field of computational 
sciences – particularly with regards to the preparation of fi-
nite element models – on ship-related areas, FIGES MARINE 
carries out coding studies to improve the processes involved 
in the preparation of ship finite element models, and to mi-
nimise the time needed to prepare these models, as well as 
the errors they might contain. Furthermore, FIGES MARINE 
has also delivered turnkey projects involving the production of 
wet and dry silencer systems and acoustic cabinets, for which 
the company completed the design work and acoustic calcu-
lations. Using its acoustic and vibrational measurement ca-
pabilities, it can carry out performance validation for installed 
systems, while also providing acoustic and vibrational mea-
surement services.
Focusing its know-how on advanced engineering to the na-
val industry, FIGES MARINE is ready to provide solid sup-
port for the design process. FIGES continues its work to in-
digenise, at a subsystem level, the products procured from 
abroad, and will also play an important role in increasing 
the ratio of domestic content in naval platforms. In this con-
text, it has already made significant progress in its recently 

commenced work on designing conventional and wa-
ter-jet propulsion systems for amphibious land ve-

hicles, and has developed its own infrastructure 
in this area.

Applying its concentrated and detail-ori-
ented scientific approach with the 

speed and practicality expected 
by the industry, FIGES 

MARINE will contin-
ue, through its ser-
vices, to contribute 
to the development 
of naval systems 
technology endeav-
ours in Turkey. u
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When an air vehicle such as a helicopter performs 
manoeuvres such as landing, take-off or air supply 
around a surface platform, it will be subjected to ir-

regular airflows due to the discharge of flue gases and the 
disruption of normal wind flow by the platform’s superstruc-
ture. Even the level of airflow observed at sea state 4 and 5 – 
under which surface platforms are expected to execute their 
missions without any restrictions – can have a direct impact 
on air vehicle manoeuvres. Similarly, there are cases where 
the surface will also contribute to these effects. Examining 
these effects and determining the conditions under which op-
erations can be executed safely requires the preparation of 
Ship-Helicopter Operation Limits (SHOL) and Deck Interface 
Pilot Effort Scale (DIPES) maps.
SHOL mapping consists of a study in which the possible ma-
noeuvring areas of the helicopter around the platform are 
delineated, based on the assumption that the helicopter may 
move independently of the pilot, and by taking extreme phys-
ical conditions into account. By contrast, a DIPES map shows 
the level of difficulty a pilot will experience when landing a 
helicopter.
NATO members are required to have these maps for all 
ships taking part in helicopter operations. The maps for 
NATO member ships are compiled in the document entitled  
NATO - STANAG 1471 HOSTAC SHIP HELICOPTER  
OPERATING LIMITS (SHOL). Ships lacking these maps are 
obliged to follow a different course during helicopter manoeu-
vres, in accordance with a generalised SHOL map, as found in 
the abovementioned document, which severely restricts the 
ship’s movement. If the ship fails to position itself according 
to this map, the helicopter pilot is authorised to refuse to per-
form manoeuvres on the ship, such as landing and resupply.
Another important point to consider here is the need to com-

pare the SHOL and DIPES maps with the Ship Air Signature, 
which is determined through computational fluid dynamics 
calculations and indicates the various wind conditions on the 
surface platform’s landing deck. However, the Ship Air Signa-
ture ascertained through computational fluid dynamics calcu-
lations is only one of the preliminary works required for SHOL 
and DIPES maps, and this alone is not sufficient. 
At the IDEF 2017 exhibition, Hexagon Studio demonstrated the 
software integration of its helicopter dynamic model and ship 
computational fluid dynamics model, developed through its 
own resources, with the Advanced Flight Training Device, and 
also showed the effect of these models on the landing/take-
off manoeuvres of existing SHOL and DIPES maps.
The picture below in Figure 1 shows the image taken from 
a simulator during the fore/aft landing manoeuvre of a heli-
copter. The picture above shows the SHOL map used for this 
manoeuvre.
Hexagon Studio’s aim is to play a role in the preparation of 
these maps for the TCG ANADOLU, the TF-2000 air defence 
frigates and İ class frigates, which will enter into the Turkish 
Naval Forces Command’s inventory in the future. u

An Engineering Approach for 
Ship-Helicopter Operation Limits and 
Deck Interface Pilot Effort Scale Maps

Figure 1. SHOL map in the fore/aft landing manoeuvre
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Burhan ÖZGÜR
General Manager of İŞBİR

Founded 40 years ago as Turkey’s first generator factory, 
İşbir Elektrik San. A.Ş. resolutely continues to be the 
leader of the industry, thanks to its production of high 

power alternators and development of indigenous products.  
In its field, İŞBİR can be likened to a school, since many of 
the qualified staff now working in other companies of the in-
dustry originally came from our team.
İŞBİR was established in 1977 in partnership with Turkish 
workers from overseas. Named after İşçi Birliği, meaning 
Worker’s Association in Turkish, since 1988 the company has 
pursued its operations as an affiliate of the Turkish Armed 
Forces Foundation (TAFF). We are actually one of the six 
companies that make up the TAFF.
Our primary areas of activity include the design, production, 
testing, certification, qualification and logistic support of 
generators, alternators, electrogen groups, electric panels 
and convertors.
We are an organisation, a factory, working for our people and 
our nation. İŞBİR sustains and further builds on its strength by 
always staying ahead of the industry. A pioneer in alternator 
production, İŞBİR ensures the highest product quality by using 
the best materials, and avoiding materials from the Far East.
Manufacturing its own alternator designs, ranging from 10 kVA 
to 2,000 kVA, İŞBİR also stands out as the company in the in-
dustry with the highest ratio of domestic input in its production. 
In addition to its industrial alternator products, İŞBİR’s product 
portfolio also offers a broad spectrum of products for military 
applications. The naval alternators designed and manufactured 
by İŞBİR are serving commendably in the ADA class corvettes, 
Landing Ship Tank (LST) and New Type Patrol Boats (NTPB), 
found in the Turkish Naval Forces Command’s inventory. 
Moreover, we have also completed the production and delivery 
of generators for the BURGAZADA and KINALIADA, the third 
and fourth ships of the MİLGEM project. The BURGAZADA’s  
generators have already been commissioned, and their tests 
while the ship is docked will be performed in October.

Domestic Success Paved Way to Exports
The generators of the 16 NTPBs delivered to the Turkish Na-
val Forces Command to execute reconnaissance, patrol and 
anti-submarine warfare missions were all manufactured by 
İŞBİR, and are still serving with great success. Ten of these 
boats were later exported to the Turkmenistan Naval Forces, 
after being renamed Serhet Class Boats. These boats stand 
out as the first warships exported by Turkey since the time of 
the Ottoman Empire, and the fact that they use İŞBİR brand 
generators serves as an indication of İŞBİR’s potential in ex-
port markets.
Also using İŞBİR brand generators are one sea bus,  
six rapid response boats, two Landing Craft Mechanized 
vessels (LCMs), five towboats and one hydrographic and  

İŞBİR: The Place to Go 
for Naval Platform Generators

©
 M

SI
 T

D
R

©
 M

SI T
D

R



oceanographic research ship 
exported to the Turkmenistan 
Naval Forces. Sixty-two İŞBİR 
generators were installed in a 
total of 25 ships.
The two generators ordered by 
the TNFC for its two LST ves-
sels also bear the İŞBİR brand. 
The TCG BAYRAKTAR, the first 
LST to receive İŞBİR genera-
tors, has completed its naviga-
tion tests and was delivered to 
the TNFC soon after, while the 
TCG SANCAKTAR, the second 
LST, has had its generator in-
stallation work completed, and 
is now undergoing navigation 
tests. The generators of the Seismic Research Ship built by 
the Istanbul Shipyard were also provided by İŞBİR.
Furthermore, the contract for the 4x750 kVA generators to 
be used in the Test and Training Ship (TVEG) project was 
signed between STM and İŞBİR on May 15, 2017. Production 
activities under the contract have already commenced, and 
deliveries will be performed by the end of the year. In addi-
tion, İŞBİR also continues its preliminary work and prepara-
tions for the soon-to-be-announced tender for İ class frig-
ates, which will be continuation of the MİLGEM project.
İŞBİR’s primary goal is to play its part in Turkey’s naval plat-
form exports, within the scope of contracts drawn up with 
friendly and allied nations.
Just as it always has in the past, İŞBİR will continue to  
serve its state, people and armed forces over the coming 
years with dedication and to contribute to the country’s 
economy. u
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The two generators 
ordered by the TNFC 
for its LST vessel 
bear İŞBİR’s brand

Generators for the 
TVEG project

The New Type Patrol Boat’s generators also produced and delivered by İŞBİR
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We know that NOVA Power Solutions 
offers products and solutions that 
provide reliable and continuous power 
to mission-critical equipment and sub 
systems. Power quality must be the 
core of this, which is rather a technical 
topic having some in depth details. 
Can you briefly, and in plain words, 
explain what power quality is and why 
providing clean and reliable power is 
crucial for defense equipment?
Süleyman BAYRAMOĞLU: Electric 
power quality, or simply power qual-
ity, involves voltage, frequency, and 
waveform. Good power quality can 
be defined as a steady supply voltage 
that stays within the prescribed range, 
steady AC frequency close to the rat-
ed value, and smooth voltage curve 
waveform (resembles a sine wave).  
In general, power quality is deter-
mined by what comes out of an electric  
outlet and the load that is plugged 
into it. The term power quality is used  
to describe electric power that drives 
an electrical load and the load’s ability 
to function properly. Without the prop-
er power, an electrical device (or load) 
may malfunction, fail prematurely  
or not operate at all. This is espe-
cially crucial in defense systems or  
critical industrial instrumentation sys-
tems. There are many ways in which 
electric power can be of poor qual-
ity and many more causes of such 
poor-quality power. 

As you pointed out, clean and reliable 
power is crucial not only in the defense 
domain, but also in other sectors and 
applications. We know that keeping the 
systems, equipment and applications 
up and running at all times is vital 
and providing business continuity 
and preventing unexpected failures 
is essential. Providing consistent and 
reliable power to sensitive and process 
critical systems and applications has 
been become extremely vital. Do these 
raise the importance and criticality of 

the solutions offered by NOVA Power 
Solutions?
Süleyman BAYRAMOĞLU: Definitely. 
Providing consistent and reliable pow-
er to sensitive and process critical in-
dustrial systems and applications has 
become extremely vital in providing 
business continuity and preventing un-
expected failures. Likewise, achieving 
the delivery of high quality power to 
today’s industrial electronics is criti-
cal to ensuring the performance and 
life expectancy from the equipment. 
This concept applies to a wide range 
of equipment, ranging from consumer 
goods to critical infrastructure sys-
tems and specifically industrial pro-
cess control systems and applications.  
For this kind of systems and applica-

tions, power failure is not an option. 
On the other hand, achieving the de-
livery of high quality power in today’s 
electrical environment is also more 
difficult than it has been in the past. 
One of the major reasons is the num-
ber of electrical disturbances or noise 
sources in distributed systems are 
multiplying at an exponential rate. 
There are two factors that are driving 
the increase in lower power quality de-
livery to electronic loads:
n	 The number of electronic power
 supplies on a grid.
n	 The size of the grid. Smaller grids
 are more susceptible to the propagation
 for electrical disturbances. However,
 even large grids experience
 disturbances locally.

NOVA Power Solutions: 
Bringing the Concept of 
Power Quality to Turkish Defence 
Industry Systems

Since 2015, NOVA Power Solutions’ endeavours have 
focused on informing the defence industry – as well as 
other industries – about the concept of power quality 
and its importance, while also supporting the Turkish 
industry’s work in this regard. As has been the case 
with other prominent events in Turkey, the company 
also stood by Turkish users at the Naval Systems 
Seminar. We were given the opportunity to discuss 
the company’s activities in Turkey with Süleyman 
Bayramoğlu, Business Development Manager for 
Europe, Middle East and Africa (EMEA), and Steve Ziff, 
CEO at NOVA Power Solutions.

Steve Ziff Süleyman Bayramoğlu
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Grid size is the primary reason that 
power quality degradation is be-
ing seen, first and most critically, in  
shipboard environments. Naval 
ships have relatively small electrical  
grids and a comparatively large per-
centage of electronic switched mode 
power supplies on a grid. This makes 
naval ships unique in that identifying 
low power quality, as a source of re-
liability and performance problems, 
easier and more consistent than  
similar applications on a large shore 
based grid.
 
In 2015, during NOVA Power Solutions 
Turkey Office launch event, you noted 
your objectives as:
n	 Creating synergy by teaming
 with Turkish defense companies
 by considering the prominent and
 technologically developed stage 
 of Turkish Defense Industry,
n	 Collaborating and cooperating
 with defense system integrators
 and manufactures as well as
 industrial manufacturers,

n	 Contributing to Turkish Defense
companies in their goal of 
developing indigenous robust and 
reliable defense systems to be 
marketed not only in Turkey but 
also worldwide.

How have your activities progressed in 
Turkey in the last two years-period? A 
brief summary for our readers?
Süleyman BAYRAMOĞLU: First, I would  
like to emphasize that two years, in 
terms of defense work, is a very short 

NOVA Power Solutions greeting US Ambassador John Bass at its stand during IDEF 2017
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period of time. Defense programs 
typically have very long planning and 
execution cycles. With that in mind, I 
believe that we are making excellent 
progress in partnering with the Turkish 
Defense Industry. 
We have assisted several major de-
fense firms with projects and are as-
sisting them with identifying power 
quality performance issues and the 
design of systems that allow for the de-
livery of high quality power distribution. 
This is the foundation of achieving high 
reliability, high performance Turkish 
designed systems. 

In the upcoming period, in which 
projects do you aim to take part in 
Turkey?
Süleyman BAYRAMOĞLU: Looking for-
ward to the next several years, we in-
tend to continue to help develop a deep 
understanding of power quality and of 
its importance and, as well, the meth-
ods to achieve high quality distribution 
in the defense platforms. 
Next, we are working to bring  
that same information to the critical 
infrastructure market, specifically  
the transportation sector where  
we see Turkey making a significant 
investment in their future economic 
growth. If a wider and larger market 
can be realized, expanding design and 

manufacturing to Turkey can also be 
realized. 

Anything else you would like to add?
Süleyman BAYRAMOĞLU: We exhibit-
ed at IDEF for the third time and Inter-
Traffic Istanbul for the second time. We 
have been pleased to have expanded 
discussions with defense and indus-
trial firms who are interested in the 
improvement of electrical power use 
and protection to achieve high per-
forming applications. I should express 
my satisfaction and appreciation for 
the emerging opportunities and net-
working resulted during both IDEF and 
InterTraffic. We once again understood 
how right we were in positioning our-
selves to contribute and collaborate 
with Turkish Defense companies in 
their goal of developing reliable indig-
enous defense systems to be marketed 
worldwide.
And, we look forward to working with a 
broader range of Turkish defense inte-
grators and system manufacturers, as 
well as industrial system integrators 
and manufacturers.
NOVA Power Solutions is also partic-
ipating at the Naval Systems Seminar 
2017. We would be pleased to have dis-
cussions with system integrators and 
manufacturers as well as Turkish Navy 
and Coast Goard to explain the impor-

tance of power quality in developing 
high performing and reliable applica-
tions for achieving higher operational 
availability.
Thank you.

We Are Ready for Further 
Cooperation
Your company offers a range of 
products and solutions used both 
in defense and non-defense critical 
applications and systems. Based on 
turnover and business volume, what 
are the similarities between the two 
market segments?
Steve ZIFF: The common theme for 
the two markets is the critical depen-
dence on reliable power. Whether it’s 
on a ship or at a traffic intersection, 
if the input power to those entities is 
not dependable, the systems will not 
perform to their fullest capabilities. In 
some cases, power issues can cause 
systems to fail which is expensive and 
potentially very dangerous. In other 
cases, it may cause abnormal wear on 
the systems decreasing the longevity of 
those systems.

What are the unsurpassed features 
of solutions offered by NOVA 
Power Solutions compared to your 
competitors?
Steve ZIFF: First and foremost, the 
quality and reliability of our products 
is unmatched in the industry. On a fair-
ly regular basis, we are engaged by 
customers who may have decided to 
purchase competitors’ products only, 
to find that they don’t perform as they 
are supposed to. We closely track our 
products in the field, and the failure 
rate is far below industry standard, and 
our products often remain deployed for 
over 10 years which is something rela-
tively unheard of in this market. 
Secondly, we don’t provide a set of 
products to the market that our cus-
tomers need to choose which one(s) 
most closely fits their needs. We build 
our products to meet our customer’s 
requirements. At the same time, we 
don’t custom building products from 
scratch each time which would result 
in much higher prices and unaccept-
able lead times for our products and 
customers. 
Over the years, we have developed 
a broad number of product families 
which we can use core components of 
those products as our starting point 

NOVA Power 
Solutions stand 

at InterTraffic 
Istanbul
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when building the specific customer 
product(s), allowing them to exactly 
meet the needs of the customer and to 
be delivered in a reasonable timeframe 
at a competitive price.

Is NOVA Power Solutions planning to 
introduce any innovative technologies, 
solutions or products in the upcoming 
period? Are there any improvements 
you can share with our readers?
Steve ZIFF: As a manufacturer, we are 
always looking at ways to innovate. On 
an annual basis, we define our internal 
and external goals for our products. 
Internally, we may look to streamline 
our circuit boards, reduce the size and 
weight of units, or adjust the internal 
components to allow for more flexibili-
ty in the future. Externally, we may look 
to address new and emerging custom-
er needs such DC power conditioning 
UPS’s. 
Today 30% of all electric power gener-
ated uses power electronics technolo-
gies somewhere between the point of 
generation and end-use, and by 2030, 

80% of all electric power is expected to 
flow through power electronics. This 
fundamental change in how power is 
used requires power quality be under-
stood and methods to maintain high 
quality implemented.

How do you summarize your 
company’s outlook in Turkey?
Steve ZIFF: We are very optimistic 
about our future in Turkey. When we 
made the decision to invest in the Turk-
ish market over 4 years ago, we knew it 
was a long term investment. Even with 
some change and uncertainty in Tur-
key, we continue to see our investment 
pay off and are even increasing our in-
vestment in the coming years. 
We have had success in the Turkish de-
fense market and our goals are to grow 
our presence in that market while also 
breaking into other markets such as 
the transportation market. Our future 
investments are geared towards ac-
complishing both of those goals.

Is there anything you want to add?

Steve ZIFF: This year we exhibited 
at IDEF, third time in a row. We were 
engaged heavily during the four-day 
show, hosting a variety of delegations 
and visitors from Turkey, around Eu-
rope and Asia. We couldn’t have been 
more pleased with the results. 
We were fortunate to meet with 
many key and influential delegates.  
Our business interactions and flourish-
ing networking at IDEF have solidified 
our presence and our growing success 
in the Turkish and regional defense 
market.
We have been constantly trying to find 
new ways to collaborate more with 
Turkish companies and adding some 
local content in our manufacturing 
scheme. We hope that we will be able 
to give some pleasing news on this 
soon, including a cooperation that will 
enable a Turkish firm penetrating in 
the US power market. 
Last, but not the least, we would like to 
thank MSI, we appreciate your support 
right from the beginning our exposure 
to Turkey’s defense market. u
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Standing as the technology of the present and future 
in the field of communication, IP-based systems offer 
various advantages such as innovative features and ca-

pabilities, redundancy, ease of application and integration, 
and straightforward maintenance and management. In ad-
dition to these, IP-based systems can be adapted to existing 
and older systems, and are capable of operating in integra-
tion, both horizontally and vertically, with current and future 
systems. This feature enables the preservation and utilisa-
tion of prior investments made by the user. 
Nowadays, ONUR A.Ş. operates primarily in the fields of IP 
based voice communication, air traffic control and meteoro-
logical systems. Using the comprehensive experience gained 
in the defence and aerospace industry since its foundation, 
the company further developed its integration capabilities. 
Moreover, by combining critical services for the industry, 
such as contract and integrated logistic support, it began to 
develop its own products. At the present time, ONUR A.Ş. is 
one of the few companies possessing the skill and know-how 
to work as a prime contractor with the Undersecretariat for 
Defence Industries (SSM). The IP-Based Voice Communi-
cation Solutions it has developed and manufactured indig-
enously have already been delivered for use by the Turkish 
Armed Forces (TAF). 
Regardless the type of radio is being utilised, the IP-Based 
Voice Communication Solutions it has developed can be used 
for any requirement that involves the operational manage-
ment of radios or other sources of communication.

Starting with air traffic control-related areas, these systems 
can be applied in every type of communication carried out for 
command and control purposes, such as:
n Internal and external communication solution for surface
 ships and submarines

ONUR A.Ş. Takes Confident Steps to 
Becoming World Brand in IP-Based 
Voice and Network Enabled Capabilities

Having proven on numerous occasions 
through its projects and researches that 
it is an SME (Small and Medium-Sized 
Enterprise) that thinks outside the box, 
ONUR A.Ş.’s growth and development 
are driven not only by its products, but 
also by its reliability as a partner in the 
eyes of prime contractors, and its ability 
to conduct integration projects single-
handedly. Pursuing its corporate vision 
of “Becoming Turkey’s leading company 
and a worldwide player in high technology 
based engineering solutions, especially in 
IP-based voice communication solutions”, 
ONUR A.Ş. continues to work in every 
area where its services are required.
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n Command and control-related communication solution
 for satellite ground control stations
n Internal communication solution for land vehicles
Products and systems development by ONUR A.Ş. are active-
ly used in the Air Defence Radio Network Project being con-
ducted for the Turkish Air Force Command (TurAF), as well 
as in the ground control station of the GÖZCÜ unmanned ae-
rial vehicle programme, the ANKA-S ground control station, 
and various airports of the General Directorate of State Air-
ports Authority (DHMİ). 
As expected, the diversity of the areas of application for 
IP-Based Voice Solutions offers a set of different options, 
especially in terms of functional and environmental condi-
tions. This in turn brings about new designs and adaptations. 
ONUR A.Ş. identifies the differences between naval, air and 
land applications, as well as the differences between mili-
tary and civilian standards, adapting its products accordingly 
and ensuring their certification.
As part of the Sea Radio Tactical Network (DETTA) project, 
signed with the SSM in 2016, ONUR A.Ş. will be making an 
important addition to indigenous capabilities and offering 
its IP network-related skills for use by the Naval Forces. In 
parallel with the rapidly advancing design activities for the 
project, the company will also come up with the most suit-
able solutions in cooperation with the user. By the end of this 

project, the Turkish Naval Forces Command (TNFC) will have 
acquired state-of-the-art technology for its network-en-
abled capabilities, which is likely to attract the attention of 
many other Navies. ONUR A.Ş. will offer this impressive ca-
pability as a local and indigenous solution.
By providing them with network enabled capabilities and 
thereby safeguarding their investments, ONUR A.Ş.’s vision 
in this field is to extend the lifespan of the communication 
systems the users currently have in a way that is cost-ef-
fective. The company’s portfolio includes two main product 
groups developed within this framework:
n IP-Based Voice Communication and Recording System family
n Hybrid Sub-Network Router System family

IP-Based Voice Communication and 
Recording System Family
This group of solutions providing the users network-en-
abled access capabilities for existing voice communication 
systems. In this group of solutions, ONUR A.Ş. uses indig-
enously-produced converters to convert data from the user 
systems listed below into IP-based data:
n Analogue radio systems,
n Digital radio systems,
n Analogue telephone systems,
n Digital telephone systems,
n Intercom systems, and
n Announcement systems.
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This conversion allows the data to be transferred through a 
network. The IP conversion can be keyed in with the developed 
application software according to an entirely software-based 
approach. This enables its adaptation to every type of com-
mand control design, constituting the basis of an authorisa-
tion-based, network-centric communication infrastructure.  
The developed solution allows the users of the command con-
trol applications (i.e. the operators) to remotely access exist-
ing radio systems without any geographic restrictions, and in 
accordance with their authorisations. In addition to their abil-
ity to establish an interface with all types of radio systems, 
the radio-IP converter products can also be integrated with 
NATO and national voice crypto devices, and carry out the re-
mote-control functions for these systems.
One of the most important and inseparable features of the 
solution is its recording capability. All voice communication im-
plemented through the system is recorded under a time entry.
The developed voice communication and recording systems 
possesses a fully redundant architecture, and is currently used 
under critical operation conditions at the following locations:
n All Control and Warning centres of the TurAF, as required
 by the Air Defence Radio Network project
n All ground control stations of TAI’s ANKA programme
n At the civil air traffic control towers of the DHMİ 
 (Adana, Gaziantep, Muş, Siirt)

ONUR A.Ş. has also developed the military version of its 
RIG-200 device, a Radio IP converter that provides value 
added and network-enabled radio access capabilities. This 
version has already been delivered to TAI, for use in meet-
ing radio access requirements in unmanned aerial vehicle 
projects.
There is ongoing work to also have this solution used as an 
Integrated Communication System in naval platforms.

Hybrid Sub-Network Router System Family
The concept of network-enabled capability is built on en-
suring data exchange between tactical units. Over time, 
and in parallel with advances in technology, different users 
have made numerous communication system investments 
for different platforms. While these systems function on 
their own and independently without difficulty, the interop-
erability of these various systems may present certain 
problems.
Under the DETTA project conducted for the TNFC, ONUR A.Ş. 
works on ensuring the more effective use at a tactical level 
of the networks with diverse characteristics found on differ-
ent platforms.
The final product to be developed will enable the automatic 
establishment and building of networks with different speed, 
delay and secrecy levels, as well as the inter-communication 

of existing platform combat manage-
ment systems through these net-
works.
Under this project, the “Radio IP Con-
verter” product made by ONUR A.Ş. 
will facilitate data communication 
through the radio systems current-
ly used on the platforms, while also 
serving as a smart data modem.
This system, developed by means of 
indigenous capabilities, will not be 
limited to naval platforms in the com-
ing period, as there are current plans 
that foresee their application in other 
tactical platforms as well. u
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General

The evolution of Unmanned Aircrafts (UAs) has been continu-
ing for almost a century. We have effectively moved from 
the times of gyro-controlled UAs which could only fly on a 

straight course to the era of UAs which can conduct autonomous 
flights and take part in network-based operations.
Owing to their ability of increasing situational awareness and 
mission performance, reducing dependence on airborne crew, 
and thus eliminating the risk of personnel loss, Unmanned Air-
crafts (UAs) are attracting the attention of both military and civil 
users.
For this reason, countries and companies are making large in-
vestments in the development and production of unmanned 
aircrafts (UAs). When these investments are combined with the 
technologies that are advancing in line with the users’ needs it 
yields to positive achievements in the operation area and thus the 
level of confidence increases which consequently paves the path 
for becoming progressively more popular.
The wider use of UAs is also increasing the variety of models 
available. Various types of different UAVs, ranging from 
the ones capable of conducting their mission 
at distances of thousands of kilome-
tres for durations of more than 
24 hours, to UAs in size and 

weight of an insect, are being used both by civilian and military 
institutions and organisations.
In addition to the developments in fixed-wing UAs, there have 
also been recent significant developments in rotary wing UAVs 
that offer distinctive advantages.
While multiple rotary wing UAs (also called drones in civilian use) 
are more widespread in civilian areas of use, single rotary wing 
UAs have already attracted the interest of armed forces, particu-
larly navies, of many countries.
In this context, navies around the world are focusing on single 
rotary wing UAs measuring between 4 to 6 metres, and capable 
of carrying payloads of 50 to 150 kilograms. This is the reason 
why this type of UAs will be discussed in this article. Of course 
there are larger types available, for example the ones used by 
the US Navy.
Owing to their features such as endurance, suitability for 
multi-purpose use, increased and enhanced payload, and ability 
to conduct long-term routine missions, this type of UAs, which 
henceforth we name as unmanned helicopter in the next sections 
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of this article, are likely to be preferred in a wide range of use, 
varies from different types of military operations to riot control 
and disaster aid.
In this article, we will examine the utilisation of unmanned heli-
copters – which are a part of unmanned aircraft systems (UASs) 
– in warships during naval operations.

Unmanned Helicopters
Before we begin discussing the utilisation of single rotary wing 
UA, unmanned helicopter, onboard warships with previously 
stated increased payload capacity, engine power and endurance, 
firstly we would like to emphasize certain features of this type 
of UAs. 
Just as it was the case in the development of aircraft and he-
licopters, the evolution of UAs began with fixed-wing UAs, with 
rotary wing UAs emerging later on as a new area of interest. The 
main reason for this is that helicopters have distinctive flight 
and control dynamics, such as their transmission mechanics in 
particular, and the unmanned control of these dynamics is more 
challenging compared to fixed-wing UAs.
However, the development of precise control systems gave way 
to almost flawless automatic flight (autopilot), take-off and land-
ing and controlling the helicopter’s flight in the same way as a 
pilot, and thus has made it possible to overcome such challeng-
es. Such systems paved the way for the wider use of unmanned 
helicopters.
We can list the advantages of unmanned helicopters over fixed-
wing UAs as follows:
a. Since they are able to take-off and land vertically, 
 they do not require a runway or launching-recovering 
 system.
b. They can easily take-off from, and land on, all kinds 
 of surfaces such as soil, asphalt, grass, concrete, etc.
c. They can fly at very low altitudes.
d. They can hover in air or fly at very low speeds.
e. Their hovering capability enables them to apply cover 
 and deception tactics.
f. They have high manoeuvrability.
g. Their flight characteristics make them more suitable 
 for carrying barrelled weapons, such as machine guns 
 and automatic grenade launchers.

h. They can transport loads through a cargo hook attached 
 to the underneath of the fuselage;
In addition to these advantages, unmanned helicopters can also 
be used in the following missions:
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a. Reconnaissance and surveillance
b. Armed reconnaissance.
c. Electronic intelligence.
d. Electronic attack
e. Cargo transport
f. CBRN detection tasks
g. Communication relay
h. Damage detection and assessment
i. Mapping processes
j. Monitoring and security of territor ial and littoral borders
k. Monitoring and security of oil and natural gas pipelines
l. Detection of forest fires and first response
m. Law enforcement tasks, such as traffic control, chasing 
 of criminals, and riot control.
The list of military and civilian missions that can be carried out 
by unmanned helicopters becomes even longer depending on the 
inspiration we would get from their distinctive features.
Although the control-related problems of helicopter-specific 
flight dynamics have already been resolved, and despite the ad-
vantages unmanned helicopters offer over fixed-wing UAs, one 
of the most important hindrance in their widespread use is the 
issue of power. This issue affects many aspects, including the 
payload to be carried, the weights of the required systems and 
devices, and electricity supply.
Presently, many of the unmanned helicopters covered by this 
article generally use piston type engines (internal combustion), 

which means that their power generation is limited. This is be-
cause in piston type engines, an increase in power also requires 
an increase in size and weight. The issue of size and weight are 
the most important factors that can lead to problems in aviation 
applications. An increase in engine weight also requires the he-
licopter’s centre of gravity to be balanced accordingly by plac-
ing the engine more inside of the helicopter. This re-positioning 
requirement leads to other problems, such as the positioning 
and cooling of other internal equipment, and the rearrangement  
of power transfer circuit to the helicopter’s blades and  
transmission.
Such problems will likely be resolved through the widespread 
use of turboshaft (gas turbine) engines.
Actually, these two types of engines have their own advantages 
over one another. For example, piston type engines consume 
less fuel and have lower overhaul frequency, while the opposite 
stands true for turboshaft engines.
However, the biggest advantage of turboshaft engines over piston 
type engines is their power-to-weight ratio. Turboshaft engines 
are approximately three times lighter, and also much smaller, 
than piston type engines generating the same amount of pow-
er. These features make turboshaft engines an ideal option for 
unmanned helicopters with limited size. As such, unmanned he-
licopters will gain significant advantages such as the ability to 
carry more payload, as well as greater endurance and speed, 
which in turn will enable their use in more challenging missions. 
This will pave the way for the wider use of unmanned helicopters.
Table 1 presents a comparison between three different manufac-
turers’ engines – the first being a piston type engine, the second 
an aerodiesel engine, and the third a turboshaft engine – that 
generate approximately the same amount of power, respectively. 
Utilisation of Unmanned Helicopters Onboard Warships

Engine Power Weight  Size Volume Fuel Consumption Power-to-Weight
 (HP/kW)  (kg) (LxHxW) (mm) (lt)  (kg/kW-hour) Ratio (kW/kg)

Lycoming TIO 540 AE2A [1] 350/260 270 1181x705x1067 8.8 0.385 0.96

Zoche ZO 02A [2] 300/220 123 835x648x648 5.33 0.225 1.8

Phoenix 250 [3] 315/235 65 (+) 720x390x425 (+) --- 0.430 (-) 3.6 (+)

Table 1 A comparison of piston type, aerodiesel and turboshaft engines 
(Source used in the preparation of the table: “Daidzic, N. E., Piancastelli, L., & Cattini, A. (2014). Diesel engines for light-to-medium helicopters and 
airplanes (Editorial). International Journal of Aviation, Aeronautics, and Aerospace, 1(3).”)
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The previous section highlighted the challenges relating to the 
helicopter’s flight and control dynamics.
But in addition to these challenges, there is another highly appar-
ent challenge, which is the take-off and landing of an unmanned 
helicopter on a limited size helo deck of a ship which is underway.
There are fin stabilizer systems in many of the warships with 
helo decks. This system can largely eliminate the pitch and roll 
motions of the ship in high sea states (A 30-degree roll motion 
can be reduced to 3-5 degrees). In addition, many ships have  
Rapid Securing Devices (RSDs) that secure the helicopter during 
take-off and landing.
To make the take-off and landing of the helicopter easier, the 
ship also aids the pilot through speed and route adjustments.
But despite all these means to facilitate take-off and landing, 
even manned helicopters embarked onboard ships can only be 
operated under certain wind conditions and below certain sea 
states.
And for an unmanned helicopter embarked onboard a ship, 
the adverse effects of rapidly changing weather and sea states 
will have even much greater impact on the operation of these  
vehicles.
Naval forces already have helicopters and patrol aircraft in their 
inventories. Whenever needed they can also summon support 
from fixed wing UAs controlled from coastal stations. So under 
these circumstances, and given the challenging conditions they 
might face weather-wise, how much necessary is it to actually 
embark and use unmanned helicopters onboard warships?
At this point the necessity of realistically identifying the concept 

of utilisation of unmanned helicopters onboard warships comes 
into the picture.
Although the purpose of this article is not to define such a con-
cept, and set forth its principles, we will briefly mention some of 
the main points relevant to this subject.

Concept of Use 
In this context, let us first write down the advantages of un-
manned helicopters over other type of above-mentioned air vehi-
cles/units in the inventory of naval forces.
These advantages can be listed as follows:
n	 Cost effectiveness.
n	 Raising of UA operators takes less time and is less costly
 compared to conventional pilot training.
n	 Low maintenance and keeping costs.
n	 Since they are unmanned, there is no risk of personnel 
 casualty.
n	 High manoeuvrability.
n	 Difficulty of detection by radars due to their relatively 
 small size, the composite material used in their structure, and
 the stealth technology they incorporate.
n	 They can be used in CBRN environments.
n	 The capability to embark two or three unmanned 
 helicopters onboard ships where only one helicopter 
 can be embarked, which in turn allows for uninterrupted
 24-hours flight operation.
n	 Unlike fixed wing UAs, they do not require a launching and
 recovering system.
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Another example is the VRS700 unmanned helicopter developed by Airbus.
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On the other hand, the most important technical disadvantages 
of unmanned helicopters over manned helicopters is that their 
autonomous control systems have not yet reached the desired 
level, making them more vulnerable against meteorological con-
ditions such as wind and sea state, and the fact that they can 
carry a limited payload.
Moreover, their most important tactical disadvantage is that the 
probability of detection by the enemy is high in electronic war-
fare environment. The signal flow between the control ship and 
unmanned helicopter can easily be detected by the enemy’s elec-
tronic warfare support systems. This, in turn, may allows the de-
tection of both the control ship’s and the unmanned helicopter’s 
locations. In addition, the enemy can take over the control of un-
manned helicopter (hacking). At this point, it is worth mentioning 
that these same risks apply to all manned helicopters as well as 
all types of unmanned vehicles controlled by a ship.
This disadvantage relating to electronic warfare may bring to 
mind the question of: “Is it possible to simply deactivate such 
a complex and costly system, just like a civilian drone?” It is of 
course not that easy to take over the control of an unmanned air-
craft; on the contrary, it is quite difficult. Main factors complicate 
the issue with regard to enemy efforts are: the fact that the sig-
nals between the control station and unmanned vehicle are en-
crypted and have frequency hopping feature; the use of commu-
nication techniques such as Direct Sequence Spread Spectrum 
(DSSS) are difficult to jam and detect; software-based protection 
systems becoming active when jamming is detected; and a re-
dundant system architecture. Furthermore, the possibility that 
the jammer may give away its own location is another point which 

needs to be taken into account.
After briefly examining the advantages and disadvantages of un-
manned helicopters, we can now list the type of naval operations 
that can be conducted by them:
n	 Reconnaissance and surveillance.
n	 Armed reconnaissance.
n	 Electronic intelligence.
n	 Target report unit for over-the-horizon engagement.
n	 Communication and link relay.
n	 Deceptive operations.
n	 As part of force protection tasks, the detection of high-speed
 surface units and their destruction, when necessary.
n	 Surface operations in coordination with manned helicopters.
n	 Restricted antisubmarine operations through their use in 
 tandem with antisubmarine warfare (ASW) helicopters, 
 by carrying payloads such as MAD1, ETI2, sonobuoys, 
 and depth charges.
n	 Coast guard missions like monitoring of marine traffic, 
 delivering first response materials such as life boats, food 
 and water to survivors when needed.
Another important issue that needs to be considered whilst con-
ducting above mentioned operations is the distance at which the 

When mentioning about UAs, there are some instances 
where the term drone is used. Especially in recent times, 
we are witnessing that the term drone is used more 
frequently. To prevent any confusion in terms of concepts 
or terminology, and to define the appropriate use of each 
term, we would like to further elaborate on this matter.
We believe that instead of defining which term is correct 
and which one is not, it will be more appropriate to provide 
the necessary information such that each term would be 
used where suitable.
As a noun, the word drone has two meanings: a male bee 
and a continuous buzzing sound. [7] And another meaning 
is living off others (parasite). [8]
We believe that the term drone was originally used to 
describe radio-controlled target aircraft Queen Bee, 
introduced in the 1930s and making a buzzing sound 
when flying, to anti-aircraft gun personnel. It is therefore 
possible that the metaphoric description of this vehicle 
eventually entered the vocabulary, giving the word a new 
meaning. (Although this has not been confirmed, there are 
certain documents indicating that this term was also used 
in projects conducted in the US. Refer to: [9]) 

The use of the word drone during those years was limited 
with the meaning of target aircraft. And since then it still 
continues to hold this same meaning, target drone.
However, in time, the new meaning of the term began to 
be used more widely, with the word drone being applied 
to all types of remote controlled and unmanned vehicles, 
especially within the context of civilian applications. From 
this point of view; Nikola Telsa’s radio-controlled boat, 
Sperry’s aerial torpedo, underwater vehicles known 
as Remotely Operated Underwater Vehicles (ROVs) or 
Autonomous Underwater Vehicles (AUVs), bomb disposal 
robots, and the unmanned vehicles sent by NASA to space 
are all drones.
The general use of the word drone for UAs also stems 
partly from the wider use of multi-rotor UAs in daily life. 
The fact that the manufacturers prefer to use this catchy 
and glib word “drone” during their sales and media 
advertising activities has also played a considerable role.
Recently, multi-rotor rotary wing UAs have also started 
to be used by law enforcement forces in antiterrorism 
and traffic control activities. These vehicles, which 
are generally similar to the civilian purpose products 
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operations will be executed. Other than certain exceptional cases 
(such as surveillance during boarding operations, and detection 
and identification activities for force protection), it will not make 
much sense for an unmanned helicopter to conduct operations 
within distances of 15-20 nautical miles from the ship, especially 
when compiling the tactical picture. This is because within these 
ranges, the ship can utilise various data coming from its own 
systems, such as the data collected from its radar, electro-optic 
systems, electronic support systems, link systems or by visual 
means. Therefore, during missions such as reconnaissance and 
surveillance or armed reconnaissance, using unmanned helicop-
ters at ranges of 20 to 50+ nautical miles for detecting enemy 
surface units over long distances will tactically be more efficient. 
At such distances, unmanned helicopter should be able to scan 
large portions of sea surface at a considerably short time. This 
requirement brings some features such as speed, endurance, 
and link range to forefront.
Other factors to consider when defining an unmanned helicop-
ter’s concept of use are the weather and environmental condi-
tions under which it will operate. When determining an UA’s size 
and engine power, these two factors become as significant as the 
systems and sensors to be selected according to tactical needs.

For this reason, it is technically important to choose an unmanned 
helicopter whose size and engine power offers maximum endur-
ance against adverse ambient conditions. Such a choice helps to 
minimise the risks related to adverse ambient conditions, such 
as frequent mission cancellations, experiencing dangerous sit-
uations due to suddenly changing weather conditions when fly-
ing at a distance from the ship3, and crashing during take-off  
or landing.
Furthermore, it should be taken into account that conceptually 
similar but technically much handier type of RSD systems need 
to be introduced to the ships for enhancing their unmanned heli-
copter operational capability.
As it is valid for other type of vehicles, the unmanned helicopters 
used in naval missions should strictly be compliant with environ-
mental conditions as well, such as salt water, moisture, etc. In 
addition they should also be resistant against electromagnetic 
interference (EMI) of shipborne equipment.
Besides technical requirements, personnel- and logistics-relat-
ed issues are also essential factors to consider when embarking 
unmanned helicopters onboard ships.
Depending on the number, features and planned flying hours 
of the unmanned helicopters embarked onboard the ship, it is  

mentioned above or their slightly upgraded variants, have 
caused the term drone to be used by law enforcement 
forces as well.
As a result, the word drone, which was initially used to 
describe a target aircraft in the 1930s, is now being used 
for defining a broad range of unmanned vehicles. 
The term UA, on the other hand, is more specific and 
technical.
The term Unmanned Aircraft (UA), in other words UAV, is 
used in the military documents of NATO, the US and the 
UK. At this point, it is worth mentioning that the British, 
who used the word drone in the past to describe target 
aircraft, are now using the term Unmanned Aircraft (UA) in 
all their military documents.
The International Civil Aviation Organization (ICAO) also 
uses the term UA in its documents. [10]
The term UAV is also being used in the “Unmanned 
Aerial Vehicle Systems Instructions” guide book of 
Turkish Directorate General of Civil Aviation, and there 
is no single reference to the word drone throughout the 
document. [11]
As expressed clearly above the word drone is not being 

used in any official document including England, originator 
of the word.
At this point, with the condition of not causing any 
conceptual confusion, we also would like to mention 
the term Remotely Piloted Vehicle (RPV). This term was 
actually used during the initial development phase of radio 
control methods. However, in time, as the capabilities 
of UAs improved, such that they became able to conduct 
autonomous operations, the meaning and scope of the 
term RPV turned out to be insufficient, and was replaced 
by Unmanned Aerial Vehicle (UAV).
In fact, the term UAV is also continuing to evolve. In recent 
years, the term Unmanned Aircraft (UA) has started to be 
used instead of the term Unmanned Aerial Vehicle (UAV). 
However, this change of terminology has not altered the 
Turkish meaning of the term.
Based on all these explanations, we have to reach a 
decision concerning the following issue, and achieve 
a uniform terminology in the defence and aerospace 
industry: When we see a falcon in the sky, should we use a 
general term and refer to it as a bird, or shall we be more 
specific and describe it as a bird of prey?
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assessed that under ideal conditions there should be a team 
of six composed of operators and technical personnel.4  
For a ship which does not have embarked unmanned heli-
copter onboard but is to control it should have at least two 
operators.
As to logistics requirement the ship with the unmanned he-
licopter onboard should not only have spare parts and main-
tenance equipment for the unmanned helicopter, but should 
also possess other equipment such as RSD, the proper type of 
fuel, and refueling equipment. Besides, for armed versions, the 
ship should also store the required type of ammunition.

Expected Developments in 
Unmanned Helicopters
As more progress been achieved in resolving unmanned helicop-
ter’s distinctive technical challenges described above, this type 
of UAs will, given their advantages over fixed wing UAs, gradually 
find wider use in military and civilian areas.
Every development affecting UAs relating to their command 
and control, autopilot, integration to air space, payload sensor 
technologies and propulsion systems will also affect unmanned 
helicopters, and subsequently will lead to their widespread use. 
Their payload will be better optimised in terms of size, weight, 
power consumption and heating/cooling requirement. In addi-
tion to the currently used sensors such as EO/IR and AIS; ISAR/
SAR and foliage penetration radars;5 Light Detection and Rang-
ing (LIDAR) systems, surface search radars, data link systems, 
communication jamming systems, land and marine mine detec-
tion systems, and chemical and biological agent detectors will 
become part of their standard payloads.
The ability to conduct both high-speed and low-speed missions at 
low altitudes stands as one of the distinguishing features of heli-
copters. However, this feature, which may lead to problems even 
in manned helicopters from time to time, will possess minimum 
risk in unmanned helicopters by means of applying developing 
technologies in sense and avoid systems.  
Likewise, this risk can be further reduced by developing decision 
algorithms which may initiate the execution of defensive ma-
noeuvres against incoming threats, based on an assessment of 
the data received from various sensors. Such safety features will 
help to increase the trust in unmanned helicopters.

In fact, unmanned helicopters have already been in use in mil-
itary missions, and they have proven themselves in these mis-
sions.
The unmanned helicopter named K-MAX6 successfully carried 
total 2,250 tons of logistics materials to frontline soldiers during 
its three-year service period in Afghanistan. This effectively cir-
cumvented the threat of improvised explosives or mines laid on 
roads, which represents the greatest risk against logistics con-
voys and their accompanying personnel.
The US Navy is using the unmanned helicopters named MQ-8B / 
MQ-8C Fire Scout onboard its Littoral Combat Ships.
At this point, it merits highlighting that successful and promising 
initiatives have been taken by some defence companies in pro-
duction of unmanned helicopter in Turkey. TAI’s R300, Baykar 
Makina’s MALAZGİRT and ASELSAN’s ARI-1T are several ex-
amples of these unmanned helicopters. However, these UAs 
have not been developed for use onboard warships, and they 
are comparatively smaller than the unmanned helicopters 
that constitute the subject of this article. Although these 
UAs have yet been actively used on the tactical field, there 
is no doubt that development efforts behind them will pro-
vide a valuable know-how for the indigenous production of 
larger unmanned helicopters in the future.
As unmanned helicopters continue to prove their suc-
cess and effectiveness in active missions in different 
theatres of operations, their use will become more 
widespread, to the point where they will be regarded 
as indispensable.
In parallel with this growing trust, unmanned helicop-
ters will be used more frequently on frontline mis-
sions. In this context, self-protection systems such 
as decoys (chaffs and flares), electronic jamming, 
and DIRCM (Directional Infra Red Counter Mea-
sure) may become part of their standard payload.
All these developments will lead to larger un-
manned helicopters requiring more powerful en-
gines.
The use of propulsion systems that allow more 
powerful unmanned helicopters will also result 
in increased payload carrying capability and the 
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ability to conduct armed missions when needed. Thus gaining the 
ability to perform multi-missions, unmanned helicopters will be-
gin to be preferred over manned helicopters in many missions.
Their weapon load will include a wide range of ar-
maments such as air-to-ground missiles, 7.62 mm  
multiple-barrel machine guns (Gatling guns), 12.7 mm machine 
guns, and 40 mm grenade launchers. Barrelled weapons, which 
are rather effective in lower altitudes and at relatively shorter 
ranges, and therefore not preferred in fixed-wing UAs, will be 
a new and an effective option as one of the primary weapons of 
unmanned helicopters.
Once they gain the ability to operate independently, unmanned 
helicopters will also be able to execute operations in tandem 
with manned helicopters. Such joint operations may either be 
controlled by a manned helicopter,7or may be executed in a fully 
independent way, by means of real-time data transfer between 
the manned and unmanned helicopters within the scope of net-
work-centric operation. By virtue of conducting joint operations 
with unmanned helicopters, manned helicopters will be able to 
keep as much distance as possible from enemy threat and thus 
reducing the risk of being detected or engaged but increasing 
their detection, identification and engagement ranges.
Countries such as the US, United Kingdom and Italy8 are in 
the process of developing helicopters that can operate both as 
manned and unmanned. The purpose behind this is to use these 
helicopters as unmanned helicopter in high-risk, long-term rou-
tine and contaminated (CBRN hazard) missions, and as manned 
helicopter in other types of missions.9 This approach will also in-
crease the helicopters’ mission-readiness in terms of pilot avail-
ability and the daily flying hour limits for pilots.
In addition to their use in the military areas, unmanned helicop-
ters will also be preferred more extensively by law enforcement 
forces and civilian institutions.
Compared to the small, multi-rotor, rotary wing UAs with low 
endurance, limited payload capacity, and data transmission ca-
pabilities that are currently used by law enforcement forces; un-
manned helicopters offer longer endurance, enhanced selection 
of payloads, long-distance data transmission capabilities and 
suitability for network-centric operations. Owing to such advan-
tages, it is likely unmanned helicopters will face growing prefer-
ence by law enforcement authorities for the tasks ranging from 
riot control to vehicle traffic monitoring.
As part of territorial and littoral border surveillance missions and 
coastal security missions, unmanned helicopters will offer great 
flexibility to law enforcement forces in various operations such 

as rescue of survivors at sea, or rapidly delivering emergency re-
sponse aid materials such as life boats and food to the survivors.
Thanks to their cost-effectiveness and high manoeuvrability, un-
manned helicopters will also become the preferred type of air-
craft in civilian missions such as the transport of aid materials 
to regions with limited accessibility due to a natural disaster or 
heavy snow; the surveillance of forest fires and initial fire-fight-
ing response; and pipeline security.

Conclusion
Many countries in the world are working on the production of 
different types of UAs. However, only a limited number of these 
countries, including Turkey, have succeeded in developing prod-
ucts capable of conducting missions in theatre of operation.
Countries, and in particular the US, are allocating massive bud-
gets to UAs and their development.
For 2017, the US allocated a total budget of $4.457 billion to UAs, 
which covers production, purchasing, upgrading, R&D and con-
struction. Within this budget only the R&D portion of the US Air 
Force is $551.9 million. And just for the “X-47B UCLASS”10 proj-
ect, the US Navy allocated an R&D budget of $439.1 million in 
2016. [4]
Meanwhile, the R&D budget allocated by the United Kingdom 
just to the unmanned helicopter project called “RWUAS CCD”11 is  
£8 million. [5]
A market survey conducted in 2016 predicted that the budget 
allocated worldwide for UA manufacturing would increase from 
$2.8 billion in 2016 to $9.4 billion in 2025. This means that over 
the next decade, countries will spend a total of $69.7 billion in 
production of UAs. According to the same survey, $26 billion 
will be spent on R&D activities related to military UAs over this  
10-year period. [6]
To date, UAs have successfully proven themselves in various 
fields of operations. This success is prompting countries to invest 
more with each passing day in the manufacturing and develop-
ment of UAs.
Owing to their distinctive features rotary wing UAs inevitably 
would receive a significantly large share from this approximately 
$70 billion investment which is to be made on UAs in the next 
decade. In fact, the size of the rotary wing UA market is estimated 
to reach $14.9 billion by 2020. [14]
Meanwhile, the unmanned helicopters cover by this article, which 
we can be described as medium-size vehicles, are seriously be-
ing considered by many navies, especially for the requirement of 
being used in littoral warfare. For this reason, they will likely re-
ceive the largest share from the market volume that is expected 
to reach at $15 billion in the short-term.
Also, an examination of the procurement and planning activities 
of navies worldwide reveals that the type of unmanned helicop-
ters which constitute the subject of this article form the focal 
point of these activities.
The US Navy and the Spanish Navy are actively using this type of 
unmanned helicopters and are also signing agreements for new 
procurements. 
Countries such as the UK, France, Germany, Italy, Australia, the 
Republic of Korea, Russia and China have already begun to test 
the unmanned helicopters covered by this article onboard their 
warships, and have even signed purchasing agreements.
Meanwhile, other countries such as Turkey, Poland, Pakistan and 
India are also making procurement plans for the utilisation of un-
manned helicopters onboard warships with helicopter deck.

The TAI-made 
R-300, seen on a 
flight apparatus for 
conducting automatic 
pilot tests, which can 
execute movements 
with six degrees 
of freedom.
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All these developments indicate that unmanned helicopters with 
increased endurance and capability of conducting armed mission 
– in naval terms, with increased survivability and firepower – will 
become an indispensable instrument for the world’s navies in the 
near future. Equipped with advanced sensors and weapon tech-
nologies, unmanned helicopters will ultimately become a force 
multiplier for the navies. u

 FOOTNOTES
1 Magnetic Anomaly Detection: Detects the variations caused by
 the steel hull of a submarine on the earth’s normal magnetic field.
2 Exhaust Trace Indicator: Detects the exhaust gases released into
 the air by a snorkeling submarine.
3 Relative to the ship’s location at sea, meteorological conditions
 can vary significantly even at a distance of just 10-15 nautical
 miles. The most frequently observed weather incidents are local
 winds/air currents, local precipitation, fog, and thunderstorms.
4 Assumed to be made up of two operators (user and sensor
 operator) and four maintenance personnel (engine, electric,
 sensor and mechanic).
5 Type of radar capable of detecting personnel and vehicles taking
 cover in dense vegetation and forested areas.
6 Using the hook attached under its fuselage, the K-MAX can carry
 a maximum three-ton load (but normally around two tons) in a
 single dispatch to a range of approximately 400 km. [12]
7 The Apache attack helicopter and Gray Eagle (MQ-1) UA of the
 US Army can team up to conduct joint operations, during which
 the Apache helicopter controls the UA. This not only enhances
 the helicopter’s situational awareness, but also increases the
 area of sensor coverage. [13]
8 US: K-Max, Sikorsky S-76; UK-Italy: SW-4 Solo; AIRBUS: VSR700
9 Dull, Dirty, Dangerous – D3
10 Unmanned Carrier Launched Airborne Surveillance and Strike
11 Rotary Wing Unmanned Air System, Capability Concept
 Demonstrator (RWUAS CCD) project is an unmanned helicopter
 project launched by the British Ministry of Defence, and
 implemented jointly with the Italian Leonardo company in the
 context of Phase 2. The helicopter can be used as both manned
 and unmanned.
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Introduced by Leonardo during Paris Airshow 2017, 
HERO is an example of the unmanned helicopters 
covered by this article.
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The main tasks of AAW platforms include AAW support for 
ensuring naval and air control, ballistic missile defence, 
command control and coordination (C2), and acting as a 

flagship. The advantages of these platforms include their suit-
ability for the multi-layered air defence concept, high firepower 
and ammunition storage, their ability to project air defence over 
a large area and to operate at sea for long periods.

Effectiveness Analysis Studies Across the World
Effectiveness analysis plays an important role in the develop-
ment of these platforms, whose costs run into billions of dollars, 
and which have become indispensable elements of AAW. The 
basic goals of effectiveness analysis studies around the world 
include:
n	 Identifying the system configuration (C2, weapon, 
 sensor, etc.) that ensures the highest survivability
n	 Development and evaluation of C2 algorithms
n	 Separately evaluating the Hard-Kill effectiveness 
 (using missiles and guns) and Soft-Kill effectiveness 
 (EW techniques) against threats
n	 Evaluating and improving the interaction and coordination 
 of Hard-Kill and Soft-Kill systems.
n	 Analysis of inner and outer defence lines of ships
n	 Tactics development

Effectiveness Analysis Studies at ASELSAN
As a part of the naval projects, carried out with the Turkish Na-
val Forces Command, ASELSAN is responsible for modelling 
and simulation studies on the Ship Air Defence Model (SADM) 
analysis software to measure AAW effectiveness. Using this 
approach, the company conducts studies to analyse the ship’s 
firepower, layered air defence and survivability under different 
warfare conditions involving various air threats, as well as en-
hancing ship survivability through certain weapon-sensor com-
binations.
Capable of measuring the surface platforms’ AAW effective-
ness by running simulations on naval and littoral threat envi-
ronments, the SADM analysis software also supports surface-
to-air, surface-to-surface and air-to-surface engagements. The 
main components of SADM simulations include naval platforms, 
air platforms, anti-ship missiles (ASM), background targets, 
ballistic missiles, ground-stationed weapon systems, land tar-
gets and observers.
As part of the naval platform’s 
defence, SADM can simulate 
command control, search ra-
dar, fire control radar, elec-
tro-optic (E/O) detection and 
tracking systems; electronic 
warfare (EW) elements in-
cluding chaffs, decoys and 
jammers, as well as missiles, 
guns and close-in weapon 
systems (CIWS).
In cases where Hard-Kill and 
Soft-Kill systems are used 
separately or in combination 
under complex scenarios, as 
a Measure of Effectiveness 
(MoE) the SADM analysis soft-
ware can individually calcu-

late the total probability of survival. In addition to these MoEs, 
the SADM also includes the tools necessary for performing even 
more detailed analyses. In addition to the SADM’s capabilities, 
ASELSAN can also perform specialised analyses using in-house 
developed post-process software, which can be adapted accord-

Naval Combat 
Systems 
More Successful 
with ASELSAN 
Effectiveness 
Analysis 
Infrastructure
While naval combat platforms have 
typically been used in offensive 
roles from the very first historical 
examples, since the end of World 
War II, they have been gradually 
transformed into anti-air warfare 
(AAW) platforms that mostly assume 
anti-air warfare defence roles.
Çağlar YILMAZ (a), Erhan DEĞİRMENCİ (b), Gökçe ÖZYURT (c)
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ing to requirements. (For example, it can produce histograms of 
radar detection ranges, or assess weapon performance at dif-
ferent ranges). 

Stages of Effectiveness Analysis
ASELSAN’s AAW effectiveness analysis studies involve the fol-
lowing stages:
n	 Determining the set of threats, scenarios and ship 
 configurations to be used in SADM analyses
n	 Building the SADM models of the sensor and weapon 
 systems to be placed on the ship
n	 Running simulations for different sensor and weapon 
 combinations tailored for various threats, 
n	 Post-Process, evaluation and reporting the analysis results
 according to performance criteria 

Identifying the Threats and Scenarios
The AAW platforms threat set consists of ASM threats flying 
at subsonic or supersonic speeds and with different trajecto-
ries and manoeuvre; the air platforms that carry these ASMs, 
or represent a threat of their own (combat aircraft, helicopters 
and UAVs), and naval platforms (warships, fast patrol boats and 
patrol boats).
Scenarios are constructed from ASMs and other threats, in 
conjunction with the sea and littoral environments. Various 
scenarios are developed to analyse ship defence effectiveness,  
including scenarios with single threats, scenarios reflecting the 

different number and diversity of threats under operational en-
vironments, and in certain cases scenarios where the number 
of threats can overwhelm the ship. This enables an analysis of 

Stages of Effectiveness Analysis
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the effects associated with each threat, the effectiveness of ship 
defence in the operational environment, the breaking points of 
ship defence and the causes behind these breaking points.
Scenarios with different ship configurations allows the analysis 
of how sensor and weapon systems that are planned to be in-
stalled on the ship will, individually and in combination, contrib-
ute to the ship’s effectiveness. In certain cases, scenarios are 
prepared specifically to evaluate a single system’s contribution 
to the entire ship’s effectiveness.
Modelling Studies

As part of modelling studies, high fidelity SADM models are de-
veloped based on information obtained from the manufacturer 
companies for non-ASELSAN systems, and by working togeth-
er with the development teams for ASELSAN product systems. 
When necessary, the models are calibrated for adaptation to 
SADM and undergo a validation process, based on the system 
performance data.
In the current infrastructure, all models may be formed through 
the SADM parametric interface. In the event of there being ex-
ternal models for certain systems (such as, for example, a sur-
face-to-air missile model, or C2 model), these models may be 
used by connecting them to the SADM. The use of such external 
models may help increase the level of the model’s fidelity and 
hence that of the analysis.

Scenario Runs and Effectiveness Analysis Studies
Scenario runs can be described under different groups, depend-
ing on the different threat and threat combinations that are de-
fined, and the ship configurations:
1. Under single ASM threat scenarios, the ship’s effectiveness

against a single ASM can be measured from different 
angles, together with the ship’s performance in detection, 
tracking, Soft-Kill only (EW), Hard-Kill only, and Soft/Hard 
kill combined .

2. Under saturation scenarios, the ship’s breaking point
against the most challenging ASMs will be determined, and 
the underlying causes of this breaking point will be subject 
to analysis. To this end, scenarios will be run with an ever-
increasing number of ASMs, until the ship becomes unable 
to defend itself.

3. Under detection and tracking scenarios, analysis will be
performed first on the ship’s detection range and then on 
its tracking performance against ASM-carrying platform 
threats.

4. Under operational scenarios, various performances will be
assessed in realistic threat environments to which the ship 

may actually become exposed.
To evaluate the ship’s subsystems and the ship’s total effective-
ness, specialised MoEs may be used along with the generally 
accepted performance measures from the literature.
Some of the MoEs used in the effectiveness analysis are as fol-
lows:
1. Ship’s overall survival probability (Ps)
2. Probability of hard-kill (Phk)
3. Probability of soft-kill (Psk) 
4. Detection ranges of search radar, CIWS radar, IRST and ED
5. Tracking range and performance of the fire control radar
6. Weapon system effective range and ammunition consumption
7. In case of Soft-Kill, miss-distance of the threat
8. Electronic Attack(EA) Jamming/Signal Ratio Charts
9. Resource Utilization Charts

General Assessment and Conclusion
As part of the naval platform AAW effectiveness analysis activ-
ities it conducts, ASELSAN not only measures and evaluates 
naval platform effectiveness under different threat environment 
scenarios by using the SADM analysis software but has also de-
veloped a model library and effectiveness analysis infrastruc-
ture. This infrastructure that ASELSAN has gained will enable 
the development of air defence system alternatives for naval 
platforms; the comparison of defensive actions under different 
attack scenarios; the selection among alternative configurations 
of the system solution most suitable for the operational environ-
ment, and the development of even more effective naval combat 
systems by enabling the formulation of new tactics under oper-
ational scenarios. u
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The Turkish Naval Forces Command (TNFC) continues 
to gain strength with new ships delivered, launched, 

or entering construction in the month of July. The launch 
ceremony of the KINALIADA corvette, the fourth and last 
of the ADA class corvettes, as well as the construction 
ceremony of the ISTANBUL frigate, the first of İ class 
frigates, was held at Istanbul Shipyard on July 3. 
The ceremony was attended by President Recep Tayyip 
Erdoğan; General Hulusi Akar, Commander of the Turkish 
Armed Forces; Deputy Prime Minister Fikri Işık, who was 
Minister of National Defence at that time; Admiral Bülent 
Bostanoğlu, Commander of the Turkish Naval Forces; 
and many other guests. The KINALIADA was launched six 
months ahead of schedule, thanks largely to experiences 
gained in the MİLGEM project.

Full Support to Indigenous Defence Industry
Speaking at the ceremony, President Erdoğan emphasised 
that the time has come for Turkey to move the next stage in 
the defence industry, to become a country that is emulated 
rather than following others, and which produces and 
pioneers innovation rather than just consuming. President 
Erdoğan continued his speech as follows: “In any field, 
and among equivalent products and projects, we should 
place greater preference on our own companies and 
national organisations. Even if we may, on occasion, need 
to import some of our urgent requirements, indigenous 
resources should constitute the backbone of our national 
plans.” President Erdoğan noted that this approach should 
be followed even if it may entail certain sacrifices in 

terms of time and cost. “In fact, had we not followed this 
approach for the past 15 years, we would have been unable 
to carry out our antiterrorism efforts and cross-border 
operations, due to the implicit embargoes being imposed 
on our country in recent times. We also need to review the 
strategy behind efforts aimed at supporting our defence 
industry companies. We should quickly establish a system 
that will solve bottlenecks, challenges and problems, and 
will support everyone with an intellectual project in this 
field – regardless of its scope”, the President said.
President Erdoğan continued his speech as follows: 
“From time to time, I hear about negative developments, 
some of them brimming with ill-intention, that break the 
motivation, resolve and courage of our entrepreneurs, 
and which stem either from indifference or the taking 
sides in competition. Whatever their reason may be, it is 
absolutely out of the question for us to tolerate attitudes 
that may prevent Turkey’s breakthroughs in the defence 
industry. We will personally oppose anyone who adopts 
such attitudes. All entrepreneurs and companies who 
are working diligently for their country and nation – while 
of course seeking to make a profit from their ventures – 
and who are really competent and productive, as well as 
sincere in their efforts, should know that we are on their 

side. As I always say, to be able to assert 
claims, you also need to have the means 
to support these claims. Turkey is a 
country with great claims for itself, and 
also for its kin, brothers and friends. 
To be able to realise these claims, we 
first need to raise our defence industry 
facilities to the highest level.”

Turkish Naval Forces Command Gains Strength with New Ships
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President Recep Tayyip Erdoğan, accompanied 
by high level officials attending the ceremony, 
in front of KINALIADA
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Noting that while it is significant for Turkey to have reached 
$5 billion in production and $1.6 billion in exports in the 
defence industry last year, President Erdoğan said that this 
still lags far behind their targets. He stressed that, as a 
country that aiming to fully eliminate external dependency 
in the defence industry by 2023, Turkey needs to take the 
steps at a faster pace.
President Erdoğan expressed 
that Turkey is also determined 
to build its own aircraft carrier.

A Driving Force in Motion
Deputy Prime Minister Fikri Işık also shared the following 
information during his speech: “We have built the first four 
ships in the MİLGEM project, which are all corvettes. In 
addition to feeling deservedly proud of this achievement, 
we are witnessing another exciting development today. 
We are now building the fifth ship – whose construction 
will commence as an İ class frigate – once again by using 
indigenous means and based on an indigenous design. 

Designed entirely at an indigenous level, the MİLGEM 
project has achieved a local participation rate of 
over 65 percent. The construction and equipping of 
our ships were carried out with the participation of 
over 50 domestic institutions, organisations, and 
companies. In this regard, the MİLGEM project 

makes us proud as one of the most comprehensive projects 
successfully conducted by public institutions, universities, 
private sector, and Small and Medium-Sized Enterprises 
(SMEs) working in coordination... The total budget of our 
ongoing ship building projects has reached ¨20 billion. We 

expect that this figure will exceed ¨40 billion with 
the implementation of the frigate, assault boat, 
auxiliary vessel and fast boat projects we are 
planning for the coming period.”
Admiral Bostanoğlu also delivered a speech 
at the ceremony, in which he commented 
on the MİLGEM project as follows: “The 
success of our ADA class corvettes has 
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Launch of the KINALADA.

President Erdoğan performing 
first weld of the ISTANBUL frigate. 

KINALIADA launched by Emine Erdoğan, 
President Erdoğan’s spouse.
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become a strong and productive driving force for our 
defence industry and navy. As may be seen from the 
transformation from corvettes to frigates, we can say that 
this driving force is in fully moving forwards. I believe, and 
can even say that I am certain, that it will pave the way for 
much larger and more important projects in the future.”
Following the speeches, President Erdoğan performed 
the first weld of the ISTANBUL frigate, thus starting off 
the construction of the ship. Afterwards, Emine Erdoğan, 
President Erdoğan’s spouse, expressed her wishes: 
“KINALIADA corvette, I am now launching you to sea. I 
hope that you would prove most beneficial and auspicious 
for our country and nation, and raise the glorious Turkish 
flag in seas with honour and success. May luck be with 
you, may the seas be tranquil, and may your bow stay 
clear.” and launched the KINALIADA corvette to sea. The 
ceremony ended after the officials and workers involved in 
the construction of the ship presented memorial objects, 
reflecting the meaning and importance of the day, to 
President Erdoğan and protocol members.

Now is the Turn of Logistic Support Ship
ÜSTEĞMEN ARİF EKMEKÇİ, the second ship built by the 
Selah Shipyard in the context of the Logistic Support Ship 
Project initiated by the Undersecretariat for Defence 
Industries in order to meet the need of the Turkish Naval 
Forces Command, was launched to sea with a ceremony 
held at Selah Shipyard on July 8. The ceremony was 

attended by Prime Minister Binali Yıldırım; General Hulusi 
Akar, Commander of the Turkish Armed Forces; Deputy 
Prime Minister Fikri Işık, who was the Minister of National 
Defence at the time; Ahmet Arslan, Minister of Transport, 
Maritime Affairs and Communications; Admiral Bülent 
Bostanoğlu, Commander of the Turkish Naval Forces; 
Admiral Veysel Kösele, Fleet Commander; and many other 
guests. In addition, the mother, sister and nephews of 
Lieutenant Junior Grade Arif Ekmekçi, after whom the ship 
is named, and who was martyred in 1993 during submarine 
egress training, were also present at the ceremony.
Following the speeches, the ceremony ended with the 
launching of the ÜSTEĞMEN ARİF EKMEKÇİ logistic 
support ship by Şule Akar, the spouse of Commander 
of the Turkish Armed Forces General Hulusi Akar, in 
accordance with naval customs and traditions.
Meanwhile, the YÜZBAŞI GÜNGÖR DURMUŞ, the first ship 
of the project, was launched on October 8, 2016. Both ships 
are expected to be delivered to the Turkish Naval Forces 
Command over the course of 2018.

TCG IŞIN on Duty
The TCG IŞIN (A-583) Auxiliary Rescue and Salvage (ARS) 
Ship was delivered to the Turkish Naval Forces Command 
with a ceremony held at İstanbul Shipyard on July 22. Vice 
Admiral Hasan Şükrü Korlu, Commander of Northern Sea 
Area, and many other guests attended the ceremony.
Together with the AKIN, the TCG IŞIN was built by İstanbul 

Shipyard in the 
context of the 
Auxiliary Rescue 
and Salvage Ship 
project of the 
Undersecretariat for 
Defence Industries. 
The ship is equipped 
to locate, identify 
and rescue the 
wreckage of 
aircraft, ships or 
submarines that 
have sunk due to 
accidents. u

©
 Selah Shipyard

TCG IŞIN (at the top), and Atilla Çiftçigüzeli, CEO of Istanbul Shipyard, 
and Vice Admiral Hasan Şükrü Korlu (on the left)
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ÜSTEĞMEN ARİF EKMEKÇİ logistic support ship
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ASELSAN provided 
information about 

the entry of the SMASH 
(MUHAFIZ) Remote 
Controlled Weapon System 

into the inventory of the 
Malaysia Coast Guard 
on May 4. The Harbour 
Acceptance Test (HAT) and 
the Sea Acceptance Test 
(SAT) of the SMASH were 
successfully conducted 
and completed on April 20, 
on a boat of the Malaysia 
Coast Guard. The tests were 
executed in the presence of 
officials from the Malaysia 
Coast Guard, ASELSAN, and 
Destini Armada Shipyard. 
Within the scope of the 
agreement, ASELSAN will 
deliver six SMASH systems 
to Malaysia. u

ASELSAN SMASH Successfully Completes Tests in Malaysia
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Sedef Shipyard released a statement  
on April 5, concerning the current 

status of the Landing Helicopter Dock (LHD) 
project. In this statement, Orkun Kalkavan, 
Member of the Sedef Shipyard Board  
of Directors, shared the following:  
“It has been 18 months since our contract 
began. Although design work is still 
continuing, during the past two or three 
months, we have progressed to the 
production phase. The ship will consist of 
114 blocks; about 22 of which are already 
on the field [of construction]. By the time 
the ship is completed, 68 percent of its 
components will be indigenous.”  
Noting that their work is continuing, 
according to an integrated work plan, 
Kalkavan said that their intention is to 
deliver the ship in April 2021. u

Sedef Shipyard 
Begins Construction 
of Landing Helicopter 
Dock ANADOLU
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In a statement released on May 25, 
HAVELSAN provided information  

about its participation to the 
International Frigate Working Group 
(IFWG) event held in the United  
States, which HAVELSAN attended 
together with Quantum3D, its local 
subsidiary in that country.
Participants at the  
IFWG-2017 included officials from 
the United States, Australia, Bahrain, 
Bangladesh, Philippines, Spain, Egypt, 
Nigeria, Pakistan, Poland, Saudi 
Arabia and Taiwan. During the event, 
HAVELSAN promoted its GENESİS 
Combat Management System (CMS), 
which has been serving commendably 
on GABYA class frigates for nearly a decade. In addition, 
the company also introduced, together with Quantum3D, 
the simulators in the inventory of the Turkish Naval Forces 
Command.
HAVELSAN also announced in May that it has received an 
award. The statement released by the company on May 31 
described that Raytheon awarded HAVELSAN with the  

“3-Star Supplier Excellence Award” for its project involving 
the Integration of the MK-48 Torpedo to the ISUS K/K 
System, which had been carried out within the frame of 
the New Type Submarine Project. Based on the evaluation 
performed by Raytheon, HAVELSAN received one of the 
highest scores in the criteria of cost, quality, process 
compatibility, project management on-time delivery. u

HAVELSAN 
Describes GENESİS
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The annually organised Martyr Ensign Caner Gönyeli 
Search and Rescue (SAR) Exercise was held in the 

territorial waters of the Turkish Republic of Northern 
Cyprus (TRNC), and the international waters within the 
Turkish search and rescue region of on June 13-14.
The exercise was conducted with the aim of improving 
coordination and interoperability between SAR units, and 
testing Turkey’s and TRNC’s capabilities in the area of 
humanitarian aid operations and collaboration. Attendants 
at the exercise’s distinguished observer day included 
TRNC President Mustafa Akıncı; Speaker of the Republican 
Assembly of TRNC Dr.  Sibel Siber; TRNC Prime Minister 
Hüseyin Özgürgün; Narin Ferdi Şefik, President of the 
Supreme Court of TRNC; TRNC’s Second President Mehmet 
Ali Talat; TRNC’s Third President Dr. Derviş Eroğlu; 
Lieutenant General Ömer Paç, Commander of the Cyprus 
Turkish Peace Forces; Major General Yılmaz Yıldırım, Security 
Forces Commander of TRNC; Rear Admiral Lower Half 
Bülent Olcay, Acting Commander of the Turkish Coast Guard 
Command; and TRNC Minister of Foreign Affairs Tahsin 
Ertuğruloğlu. In addition, the military attachés of Afghanistan, 
Bosnia Herzegovina, Gambia, Pakistan, Tunisia, Senegal, 
and Somalia in Ankara were also among the observers of the 
exercise.
Speaking at the briefing held on the first day of the exercise, 
which was conducted in two phases – sea and  

land – according to three different scenarios, Major General 
Yılmaz Yıldırım, Security Forces Commander of TRNC, said: 
“The TRNC is determined to act in unity and solidarity with 
our motherland, the Republic of Turkey, and is always ready 
to conduct SAR operations day and night in any environment, 
anywhere and anytime in both territorial waters and 
international waters.” During the meeting, a commemorative 
present in memory of the exercise was also given to Nukhet 
Gönyeli, spouse of Martyr Ensign Caner Gönyeli.

Products of Turkish Maritime Industry 
Make an Appearance at the Exercise
The ships which participated in the exercise included:
n	 The TCGS GÜVEN (702) and TCSG YAŞAM (704) search 
 and rescue ships, built by RMK Marine, 
n	 The YONCA-ONUK MRTP 29 and YONCA-ONUK MRTP 19
 type boats, built by Yonca-Onuk Shipyard, and
n	 The SAR 33 class coast guard boats, recently modernised
 by the Istanbul Shipyard.
In addition, the AS532 Cougar and AB-412 helicopters as well 
as the CN235 aircraft also assumed a role in the exercise as 
air units. Moreover, the TCG GELİBOLU (F-493) frigate also 
took part in the exercise, serving as an emergency landing 
platform for the helicopters taking part in the exercise.
The ships which participated in the exercise from the TRNC 
included:

Martyr Ensign Caner Gönyeli-2017 
Exercise Shows Turkey’s and TRNC’s Resolve

Left to right: Narin Ferdi Şefik, Dr. Sibel Siber, Mustafa Akıncı, Hüseyin Özgürgün, and Mehmet Ali Talat

AS532 Cougar SAR helicopter ARES 42 HECTOR type coast guard boat
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n	 The 80 class boats built by the Istanbul Shipyard 
 Command and the Gölcük Shipyard Command,
n	 The YONCA-ONUK MRTP 19 type boats, and
n	 The ARES 42 HECTOR type coast guard boats built 
 by the ARES Shipyard. 
The AS532 Cougar type SAR and ambulance helicopters  
were also involved as air units. In addition, the VATAN,  
BARIŞ and BAYRAK towboats of the Cypriot Turkish  
Coastal Security and Ship Rescue Company also joined the 
exercise.

Survivors on an Emergency-landing Aircraft
The scenario performed on the first day during the land phase 
of the exercise involved a passenger aircraft operated by a 
private airline, flying from Izmir Adnan Menders Airport to 
Nicosia Ercan Airport, and making an emergency landing 
to a mountainous area after issuing a distress signal. One 
CN235 aircraft and two AS532 Cougar helicopters took part 
in this scenario, conducted in the 101 Evler (St. Hilarion) area 
of TRNC. Furthermore, in contrast with previous years, this 
year’s exercise also saw TRNC’s Civil Defence Organisation 
make use of the Yuneec-made Typhoon H, an unmanned 
aerial vehicle produced for commercial purposes.

TCSG YAŞAM Saves Lives
Executed on the second day of the exercise, the sea phase 
was performed off the coast of Famagusta, and involved two 
scenarios in which numerous victims were rescued by ships 
operating together with SAR helicopters. 

 The survivors rescued 
with helicopters were then 
transferred to TCGS YAŞAM 
(704) for first aid  
and emergency response.
The first scenario simulated 
the sea collision of a dry cargo 
vessel with a commercial 
vessel transporting numerous 
irregular migrants.  
Persons who fell overboard 
and those stranded in the 
dry cargo vessel were 
first rescued, after which 
firefighting efforts were 
mounted against the fire 
that started on the dry cargo 
vessel. The Combat  

Search and Rescue (abbreviated as MAK in Turkish) teams  
of the Turkish Air Force also took part in this exercise 
scenario. At first, the rescue boat was airdropped from an 
CN235 aircraft flying at an altitude of 1,000 ft. Following this, 
the aircraft ascended to an altitude of 5,000 ft, and a  
MAK team of three was paradropped from the aircraft.  
The MAK team then reached the boat, which they used to 
rescue the survivors.
Meanwhile, the second scenario involved the rescue  
of survivors who fell overboard after the collision of a  
commercial ship with a fuel tanker. Once the survivors  
were rescued, floating barriers were placed by the  
BARIŞ and BAYRAK towboats around the tanker, to prevent 
the oil spill from the damaged tanker from polluting the 
environment.

Cooperation between Turkey 
and TRNC to Continue
Speaking at the press conference held at the end of the 
exercise, Rear Admiral Lower Half Bülent Olcay, Acting 
Commander of the Turkish Coast Guard, provided various 
information about the exercise conducted, adding that:  
“The Coast Guard Command of the Republic of Turkey 
possesses effective search and rescue capabilities that can 
promptly respond to any accidents that may occur in our 
surrounding seas. We will continue to support the TRNC 
and to increase our cooperation, with the aim of efficiently 
executing search and rescue operations, whose main goal is 
to save people’s lives. u

TCSG YAŞAM (704) YONCA-ONUK MRTP 29 type coast guard boat

Major General Yılmaz Yıldırım, 
Security Forces Commander of TRNC

Rear Admiral Lower Half Bülent Olcay, 
Acting Commander of the Turkish Coast Guard
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Work on the domestic and indigenous design and 
manufacture of the next generation submarine for the 

Turkish Naval Forces continued with the National Submarine 
(MİLDEN) Workshop, held at the Design Project Office of the 
Istanbul Shipyard Command on June 15-16. The meeting 
was attended by Admiral Bülent Bostanoğlu, Commander 
of the Turkish Naval Forces; Admiral Veysel Kösele, Fleet 
Commander; Vice Admiral Hasan Şükrü Korlu, Commander 
of the Northern Sea Area; and guests from the Turkish Naval 
Forces Command (TNFC) and the defence industry.
In his speech at the event, Admiral Bostanoğlu said: “Having 
acquired the capability of implementing its own designs in 
line with operational needs, our naval forces will, with the 
support of the Undersecretariat for Defence Industries, be 
able to realise even more ambitious and larger-scale projects; 
this is an incontrovertible fact that no one can deny. The 
performance of our indigenous ships in service is a source 
of great pride for us. As we enter the 51st year of the Turkish 
defence industry’s journey in the construction of warships, 
which started back in 1966 with the building of the KOÇHİSAR, 
we see an industry that is now capable of exporting warships. 
The interest of friendly and allied nations in adding our 
indigenous ships to their inventories is the biggest sign of 
how big an accomplishment [the industry has made]... Now, 
we would like to repeat with submarines the success we had 
in surface warship design and construction. At the Gölcük 
Shipyard Command, we have been carrying out overhauls for 
submarines for 53 years, and have also been constructing 

them for 35 years. At Gölcük, we built all of the Preveze and 
Gür class submarines, and half of the Ay class submarines 
– in other words, 11 submarines in total. Likewise, we are 
still working on the construction of the German-designed 214 
class submarines, which will be equipped with state-of-the art 
technology, including an air independent propulsion system. 
As you know, the 214 class submarines have been sold to 
various countries, Greece in particular, although they suffered 
some design problems. Prior to the procurement of these 
submarines, there was important progress made towards 
resolving the [submarine’s] five major design problems. With 
this achievement, the Turkish Naval Forces Command has 
shown that its engineering infrastructure has reached the 
level where it can compete with German engineers, who have
n	 Designed and built a total of over 150 submarines since
 World War II, and
n	 Is the world leader on conventional submarines.
We can now easily say that ‘We have sufficient experience in 
submarine construction’. As in the indigenous ship projects, 
our goal is to finalise the indigenous submarine with the 
cooperation and contributions of all universities, scientific 

Work on Indigenous Submarine Continues with MİLDEN Workshop 

The workshop poster featured a stylised drawing representing the submarine.
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institutions and industries. One of our priority targets will 
be ensuring a maximum level of local contribution in the 
prototype submarine to be designed. I think that with our 
indigenous submarines, we’ll need to work and come up with 
new innovations in these areas:
n	 Integrated sonar fire control system,
n	 High resolution optronic systems,
n	 Periscope using state-of-the-art technology and
 capabilities,
n	 Low probability of intercept radar (LPI/bistatic),
n	 Electronic Support (ES) systems that are also capable of
 intercepting LPI radars,
n	 Communication-ES capability (COMINT-SIGINT),
n	 Precision inertial navigation system,
n	 Capabilities for releasing and retrieving manned or
 unmanned underwater vehicles and aircraft,
n	 Systems for the joint operations of submarine-underwater
 offence teams,
n	 EHF/ SHF band satellite communication system with 
 high bandwidth,
n	 Automatic underwater recognition and identification
 (underwater IFF),
n	 Floating antenna systems,
n	 Communication buoys,
n	 Advanced link systems,
n	 Battery with high power and capacity,
n	 Efficient power transfer system with air independent
 propulsion system,
n	 Long range indigenous guided munition, capable of 
 striking land targets,
n	 Indigenous torpedo,
n	 Indigenous naval mine,
n	 Torpedo and mine countermeasure systems.
Considering that countries which design and build submarines 
need 15 years before they can deliver these vessels to their 

navies, and taking into account our ongoing project for the 
procurement of next generation submarines, I can like to tell 
you, dear stakeholders from the industry, that we have plenty 
of time to get started. That’s why for the coming period, our 
biggest expectation from the private sector is that they make 
effective use of the time ahead, by taking concept, design and 
construction processes into consideration, and that they work 
to achieve the necessary level in terms of meeting system and 
capacity development-related requirements.
Thus, our priority target is to finalise the design and 
construction of our indigenous submarine, which will be 
commissioned in the seas surrounding our country in the 
2030s, with a maximum domestic contribution rate. In line 
with this target, the submarine will be built:
n	 In the configuration required to meet the needs of 
 our naval forces,
n	 By using the skilled personnel and infrastructure of the
 Turkish Naval Forces Command, and
n	 With the cooperation and contributions of all stakeholders
 in the defence industry.
The skilled workforce potential of the military and private 
sector, as well as the scientists of our country, are leading the 
way, giving us confidence and courage in developing surface 
and underwater platforms with advanced technology combat 
weapons and systems. With this confidence and courage, I am 
certain that our indigenous submarine will be commissioned 
in the 2030s.”
Following the opening remarks, the workshop proceeded 
according to its preset objectives, which included sharing 
information to domestic companies; promoting the skills 
and capabilities of domestic companies, in terms of 
supporting design and production activities; and identifying 
areas of potential risk during the design and construction 
phases, as well as areas of weakness in indigenous 
production efforts. u

The combat management system used in the Barbaros 
class frigates is being modernised with the Barbaros 

Combat Management System (B-SYS), a variant of GENESİS. 
Set to replace the currently used TACTICOS Combat 
Management System, B-SYS will be supplied by  
HAVELSAN-ASELSAN joint venture, which is the prime 
contractor of the project. The signing ceremony of the 
relevant project was held on June 20 at the Istanbul Navy 
Supply Group Command.
The Undersecretariat for Defence Industries is 
also conducting a separate project for the Mid-Life 
Modernisation of Barbaros class frigates. The project on the 
B-SYS comprises the following tasks:
n	 Development of the hardware and software needed for

integrating with the B-SYS the weapons and sensors 
to be installed on the platform under the Mid-Life 
Modernisation project, as well as all the existing systems 
on the platform,

n	 Verifying the system through tests conducted on land 
 and at sea, and

n	 Carrying out maintenance and repair work with domestic
 resources throughout the warranty period.
The project also comprises the design, production, testing/
verification and integration with B-SYS of an indigenous fire 
control system for the Barbaros class frigates’ 5/54 guns. 
The work in this project will be carried out based on the 
experiences gained through the Gun Fire-Control System 
(GFCS), which was developed by the Turkish Naval Research 
Centre Command for the 76 mm gun installed on Gabya 
class frigates and MİLGEM class corvettes.
The first ship of the project is planned to be delivered in 
November 2020. u

B-SYS Takes the GENESİS 
to Barbaros Class Frigates
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Conducted off the 
coast of Marmaris 

between September 8 
and 22, the Dynamic 
Monarche-17 exercise 
involved a multinational 
rescue operation with the 
integration of rescue units 
from the inventories of 
NATO member countries, 
and the rescuing of 
personnel from a submarine 
that had lost the capability 
to surface. It was the first 
NATO exercise in which  
the TCG ALEMDAR  
(A-582), which has recently 
entered the inventory of 
the Turkish Naval Forces 
Command (TNFC), made an 
appearance.
Units from United States, 
France, England, Spain, 
Italy, Canada, Norway and 
Poland took part in the 
exercise hosted by TNFC 
and conducted under the 
command and control of 
NATO Submarine Command 
(COMSUBNATO). In addition, 
observers from Bangladesh, 
Indonesia, the United 
Kingdom, Spain, Sweden, 
Japan and South Korea also 
watched the exercise.
During the exercise, the 
TCG ALEMDAR intervened 
to rescue a submarine 
that had lost the capability 
to surface, by using 
its Submarine Rescue 
Chamber (SRC).   
Atilla Çiftçigüzeli, CEO 
of Istanbul Shipyard, 
where the ship was built, 
commented on the exercise 
performance of the  

TCG ALEMDAR, as follows:  
“The TCG ALEMDAR, 
Turkey’s first rescue 
ship designed and built 
indigenously by Turkish 
engineers and workers at 
our shipyard, and delivered 
to the TNFC on January 28, 
2017, has represented our 
country commendably.
During the exercise, the 
Turkish and America 
rescue systems on-
board the TCG ALEMDAR 
were used successfully. 
These systems enabled 
full cooperation during 
the personnel transfer 
operation, conducted on a 
submarine that had settled 
on the seabed at a depth of 
90 metres.
Also practiced during this 
exercise were the rescue of 
parachute teams that had 
jumped from an aircraft; the 
rescue of personnel from a 
submarine; the intervention 

of the TCG ALEMDAR by 
means of its superior 
hospital and medical 
facilities, as well as training 
on diving and deployment 
from helicopters.
The objectives of the 
exercise, in which the 
main ship was the TCG 
ALEMDAR, were as follows:
n Rescuing personnel

from a submarine that 
has lost its ability to 
surface, through a 
multinational rescue 
operation effort that 
integrated rescue units 
from NATO members.

n Practicing the transfer
of rescue units from 
the countries they are 
initially deployed in to 
the site of accident, by 
air and by sea in the 
fastest manner.

n Developing methods 
for joint rescue 
operations that may be 

conducted with non-
NATO member countries 
in the upcoming period 
in the field of submarine 
personnel rescue. 

n Providing appropriate
treatment in accordance 
with mass injury 
scenarios that may 
occur during submarine 
evacuation and rescue 
operations, and 
performing medical 
evacuation. 

All of these objectives were 
executed successfully.
Incorporating a system 
-that’s absent even 
in the rescue ships of 
countries described as 
superpowers-which 
enables the ventilation 
of idle submarines at a 
depth of 600 metres that 
cannot surface and offering 
features for enabling 
survival in a submarine, the 
TCG ALEMDAR attracted 
the attention of all the 
participating countries.
Countries that showed a 
particular interest in our 
ship – which was the centre 
of attention during the 
exercise – have already 
started to hold preliminary 
discussions with our 
shipyard. The interest 
shown in our 100 percent 
indigenously designed 
TCG ALEMDAR vessel 
has also been a source 
of pride for our  
shipyard.”   u

TCG ALEMDAR (A-582) Demonstrates 
Capabilities at NATO Exercise
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The first review meeting on the Armoured Amphibious 
Assault Vehicle (ZAHA) Project, conducted by the 

Undersecretariat for Defence Industries (SSM) with FNSS as 
the prime contractor to meet the amphibious assault vehicle 
requirements of the Turkish Naval Forces Command (TNFC), 

was held at FNSS facilities on July 14. Following the  
meeting successfully held with the attendance of 
representatives from the TNFC and SSM as well as teams 
from FNSS, a tree planting ceremony was organised in 
memory of the project. u

ZAHA Project Continues to Make Progress
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